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HOW GREAT INVENTIONS ARE MADE. 

There is a very prevalent notion that an inventor is a 
tinkering fellow, an uneasy sort of mechanic who is always 
experimenting, cutting, and trying, with a vague expecta- 
tion of some day hitting upon something novel and possibly 
useful. Doubtless there are in almost every community men 
who waste their time and means in brainless labor of that 
character, would-be inventors, who, having no clean cut or 
well considered purpose in view, are ever busy at nothing, 
making a show of invention without ever inventing any- 
thing. But such men are no more worthy of the name of 
inventor than the corner loafer who wrangles over the affairs 
of local politics is worthy of the name of statesman. 

The real inventor is a man of an entirely different type. 
He knows precisely what he is driving at, and very frequent- 
ly his invention is entirely thought out before the first stroke 
is made to put it upon paper or to shape it in a more mate- 
rial form. " When you strike a difficulty, what do you do?" 
was asked of an inventor whose fame is world wide for his 
many achievements in overcoming alleged impossibilities. 
"I sit down and think," was the sufficient reply. 

The capacity to think is the inventor's first and most es- 
sential endowment, and no amount of tinkering, however 
patient and mechanically skillful, can ever take its place. A 
striking example of the true inventor's ability to think cre- 
atively is furnished in the inventions of the late Erastus B. 
Bigelow. He was not a mechanic, he had no practice in the 
use of tools, he could not even handle a pencil with skill and 
facility. His inventions were made in the recesses of his 
brain, where the complicated machinery of each was created, 
thought out in detail, before any attempt was made to give 
it material embodiment. To a writer in the last issue of the 
Bulletin of the National Association of Wool Manufacturers, 
Mr. Bigelow said that his most recent carpet loom — one upon 
which seventy-two yards of Brussels carpet have been woven 
by one girl in ten hours — was completely worked out in his 
mind and mapped upon his brain, not in his study or factory, 
but in the railroad cars while making his last visit in Europe. 
After sating his mind and eyes with foreign sights and 
scenery, an irresistible fit of invention came over him. Re 
tiring within himself, the machine soon assumed in his mind 
complete form in every part and detail. Showing a rough 
sketch of the invention, the only drawing of it that had been 
made, Mr. Bigelow said: "All I have now to do is to direct 
a draughtsman to work in the details." Subsequently the 
narrator saw the draughtsman in the inventor's study, under 
his direction, at work upon the drawings from which the 
machine was to be constructed. The inventor, copying from 
the plans imprinted on his brain, dictated to the draughts- 
man (who acted as a mere pantograph) every line, circle, and 
curve which was to be transferred to the paper, giving its 
exact place, length, and dimensions. The result was a work- 
ing drawing, from which alone the machinists were able to 
construct a perfect machine, working without experiment 
or adjustment exactly as it was contrived by the inventor. 

The difference between the working of a mind like Mr. 
Bigelow's and that of an inferior inventor is one of degree, 
not of kind. The same kind of thinking is done with more 
or less thoroughness by every true inventor And those who 
stop short in their creative thinking and begin to materialize 
their invention too soon only multiply their chances for 
going wrong, increase their labor needlessly, and demonstrate 
their incapacity to reach the higher levels of the art of in- 
vention. To begin to build when the object is but vaguely 
apprehended is to invite confusion and failure by turning 
the mind off from the' highway of invention to the bewilder- 
ing by-paths of unintelligent experimentation. 

In that wide field of invention in which the self-imposed 
task of the worker is to accomplish a new result by a wise 
choice and combination of known means, the rules to be fol- 
lowed are admirably set forth in Mr. Bigelow's description 
of the working of his own mind in developing the inventions 
for which he is so honorably known. Speaking upon this 
point he said: 

"My first step toward an invention has always been to get 
a clear idea of the object aimed at. I learn its requirements 
as a whole, and also as composed of separate parts. If, for 
example, that object be the weaving of coach lace, I ascer- 
tain the character of the several motions required, and the 
relations- these must sustain to each other in order to effect 
the combined result; secondly, I devise means to produce 
those motions; and thirdly, I combine those means and re- 
duce them to a state of harmonious co-operation. To carry 
an invention through the first and second stages is compara- 
tively easy: the first is simply an investigation of facts; the 
second, so far as I can trace the operations of my own mind, 
comes through the exercise of the imagination. I am never 
at a loss for means in' the sense above explained. On the 
contrary, my chief difficulty is to select from the variety 
always at command those which are most appropriate. To 
make this choice of elementary means and to combine them 
in unity and harmony— to conduct, that is, an invention 
through its last practical stages— constitutes the chief 
labor. 

"In making this choice of elementary parts one must 
reason from what is known to what is not so— keeping in 
mind, at the same time, the necessary combinations, examin- 
ing each element, not only in reference to its peculiar func- 
tion, but to its fitness also for becoming a part of the whole. 
Each device must be thus examined and re-examined until 
harmony and unity are fully established. I find no difficulty 
in effecting that concentration of thought which is so neces- 
sary in pursuits like mine. Indeed it is not easy for me to 



withdraw my mind from any subject in which it has once 
become interested until its general bearings, at least, are 
fully ascertained. I always mature in my mind the general 
plan of an invention before attempting to execute it, resort- 
ing occasionally to sketches on paper for the more intricate 
parts. In building a machine a draughtsman prepares the 
working drawing from sketches furnished by me, which in- 
dicate in figures the proportion of the parts, I never making 
anything with my own hands. I do not like even drawing 
to a scale." 

Inventors less favored by nature with the power of close 
and long continued mental concentration which Mr. Bige- 
low was blessed with, or lacking the vividness and accu- 
racy of his conceptions and the strength of memory which 
enabled him to hold fast the mental image of a complicated 
machine which his imagination had put together, may have 
to resort sooner to the pencil sketch or the material model. 
But these are apt to become distractions rather than aids, 
and the young inventor should study to do without them as 
long as possible. The moment the inventor materializes an 
idea his power over it is so far lessened. If the material 
form is not just what it should be to suit the ultimate com- 
bination it is far harder to recast it, in the third stage of in- 
vention as described by Mr. Bigelow, than it would he if 
preserved as a purely mental conception. 

Of course to the man who has creative mental power, a 
hand skilled in the arts of drawing and mechanical construc- 
tion may be, and if properly exercised will be, a desirable 
adjunct in the art of invention; but it is not an essential fac- 
tor, for many successful inventors have been, like Mr. Bige- 
low, unable to give their new conceptions material embodi- 
ment ; and where manual skill furnishes a too ready incentive 
to the overhasty materialization of crude ideas, it is an accom- 
plishment which the genuine inventor can well afford to dis- 
pense with. 

^ I > I c» 

THE IMPOLICY OF ANTI-PATENT COMBINATIONS. 

The report of the Executive Committee of the Western 
Railroad Association for 1879 sets off with the following: 

"Duties of Members. — The membersof the association can 
not be too frequently or too forcibly reminded of their duties 
in the association, which consist, chiefly: 

"I. In introducing no new device, process, or appliance, 
and to make no change in those now in use, without sub- 
mitting the same for an opinion as to what and how many 
patent or patents the same is subject to; and 

" II. The entertaining, much less the settling, of no patent 
claim without an investigation thereof by the association; 
and never, except in extraordinary cases, settling any such 
claim contrary to the advice received." 

When the National Association of Wool Manufacturers 
was founded, an especial object of many of its prominent 
promoters was a combination to resist certain patents which 
were supposed to bear heavily upon wool manufacturers. 
Against this course the first president, Erastus B. Bigelow, 
took the high ground that the association had better work 
to do. He said that if the association should attempt to in- 
quire into the validity of patents they would be liable to the 
imputation of combining to defeat inventors. They had no 
power to decide questions of patent rights; andif they were 
to go into any court as a body in opposition to any patent, 
they would only invite defeat through the prejudice which 
such a combination would excite. He begged the associa- 
tion not to weaken its influence by going before the public 
with any object which public opinion would not regard as 
perfectly legitimate; and his wisdom carried the associated 
wool manufacturers with him, and decided their future 
policy. 

We are confident that the association has not regretted its 
diversion from what at, first seemed to many its primary pur- 
pose, and we have never heard that the wool manufacturing 
interest has grievously suffered at the hands of the numerous 
inventors who have so largely revolutionized the work of 
the woolen trade. 

The Western Railway Association have undertaken to do 
what the wool manufacturers wisely saw to be impolitic, 
and the peculiar relations subsisting between railway cor- 
porations and the public are such as to make it vastly more 
impolitic on their part to combine for anti-patent purposes. 
The manufacturers of wool had received no favors at the 
hands of the general public, and their work was strictly 
private in character. Not so the work of the railway com- 
panies. They have received large grants of land and other 
valuable franchises from the public, not for the enrichment 
of their stockholders, but for the public good. They are 
common carriers, and in view of the conditions under which 
they come into existence, the community has a right to 
insist that the carriage of persons, property, and mails by 
them shall not be needlessly delayed or rendered need- 
lessly hazardous. 

Should an association of wool manufacturers decline to 
give place in their factories to an improved loom, they 
would be foolish, but, being under no obligation to the 
public, they would not be amenable to that public for their 
folly. For railway companies to combine to prevent the 
adoption, say, of an improved brake, is a very different 
matter; and the associated railway companies cannot afford 
even to be suspected of such action. As a natural effect of 
their unwisdom in this respect, we see before Congress a 
1 bill to compel railways to adopt and use improvements cal- 
; culated to increase the safety of passengers and mails. The 
i railway managers say that this is an unwarrantable and an 
1 unjust invasion qf their rights; but that is a question for 
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the courts to decide, should the proposed bill be passed by- 
Congress. 

Eight or wrong the attempt by Congress to compel rail- 
ways, as General Banks' bill reads, to " put into actual and 
continual use such inventions and improvements as shall, 
upon thorough trial tests, actually contribute to the com- 
fort, security, and safety of persons being transported as 
passengers," and tend to prevent delays in the transmission 
of mails, etc., may be taken as a natural and inevitable re- 
sult of the attempt on the part of the associated railways to 
refer all action' with reference to improvements to an outside 
and irresponsible organization. And as the people of the 
United States are more numerous and more powerful than 
any possible association of railway officials, it is the reverse 
of politic on the part of the latter to provoke a conflict which 
can only result in their overwhelming defeat. 



THE WESTERN RAILWAY ASSOCIATION AND 
PATENT LAWS. 



THE 



Speaking of the failure of their efforts to secure the pass- 
age of the bill to effect a general amendment of the patent 
laws last winter, the executive committee of the Western 
Railroad Association say, in their report for the year just 
closed: 

''For many reasons, but principally on account of the 
success which has of late attended the work of the associa- 
tion in contesting unjust claims, and in settling just ones 
equitably, your committee has made no special efforts in 
this direction during the present Congress." 

American inventors will be pleased to see this frank 
admission by the association that for all legitimate purposes 
the patent laws are adequate as they stand. No fuller justifi- 
cation could be asked for the position taken by the friends of 
inventors during the contest in the last Congress, namely, that 
the general invasion of the constitutional rights of inventors 
proposed in the Association's bill (S. 300), was as unnecessary 
as its object was unjust. Now, having admitted that 
the present laws are sufficient to enable them to contest suc- 
cessfully unjust claims, and to settle just ones equitably — 
certainly all that any association can reasonably ask — it is to 
be hoped that the Western Railway Association will have 
the grace to cease to whine' about the alleged oppressions of 
patentees, and refrain from further attempts to have the 
patent system recast so as to place inventors at the mercy of 
any who might choose to infringe their rights. 

THE PROPOSED WORLD'S FAIR IN 1883. 

One decided advance has been made toward securing a 
World's Pair in this city three years hence. The two rival 
organizations which had the project in hand have given 
place to a single committee made up of citizens of accredited 
social and financial standing. There has also been intro- 
duced in Congress a bill creating for the management of 
the proposed Fair a United States International Commission, 
composed of sixty honorably known citizens of New York, 
two commissioners from each State, one from each Terri- 
tory, and one from the District of Columbia. It is further 
provided in the bill that the Exhibition be held under the 
direction of the Commission as one body; that the Board of 
Finance be elected by the subscribers to the stock, and that 
those elected thereby become, if not already so, a part of the 
Commission— thus avoiding any troubles that might arise 
from a dual organization; that the capital stock be placed 
at twelve millions of dollars, in shares of ten dollars each ; and 
that foreign nations be invited by the general government to 
participate in its exhibition. 

No appropriation is asked for, but there is no provision 
against such an application in the future. The list of incor- 
porators is made up of names that ought to inspire confi- 
dence. Each of the gentlemen named has agreed to serve 
on the commission, and all together they furnish a reason- 
able guarantee that the undertaking will be wisely managed. 

: ■»<!>•» : 

THE LOGIC OF GOVERNMENT CONTROL. 

For a number of years the propriety of transferring to the 
National Government the control of railways and telegraphs, 
as in some European States, has been strongly urged in this 
country. This, on the plea of cheapness and good manage- 
ment, notwithstanding the too frequent experience that the 
business affairs of the government are apt to be badly con- 
ducted, and their results obtained at a far greater cost than 
for similar work in private hands. 

The action of the British Postmaster General in relation 
to the telephone companies furnishes a pretty illustration of 
the logical result of such government monopolies. Every 
one knows that a few years ago the British Government ac- 
quired possession of all the telegraph lines of the United 
Kingdom, and made them a part of the postal service. By 
the same act, as English electricians aver, the government 
put a practical extinguisher upon telegraphic improvements 
in Great Britain — a natural result of bureau management. 
But this is not the worst of it. Government monopolies are 
not only fatal to progress in their tendency to discourage 
invention, but they are very apt to become aggressive, and 
try to suppress outside rivalry. Hence the natural but none 
the less amazing attack upon the English telephone com- 
panies by the Right Honorable Lord John Manners, who 
filed an information in the Court of Queens Bench, Jan. 20, 
asking an injunction to restrain the English Telephone Com- 
pany and Edison's Telephone Company from using wires 
for the transmission of messages. 

The next day in the Exchequer division of the High Court 
of Justice, application was made by the Attorney General 



on the part of the Post Office for an ad interim injunction | 
to restrain the English Telephone Company and the Edi- 
son Telephone Company from discharging the functions for ■ 
which they were called into existence. After some discus- i 
sion it was arranged that an injunction should not be 
taken, but that the defendant companies were to keep cer- 
tain accounts until the hearing and final decision of the case, j 
The argument on behalf of the Post "Office is that telephones j 
are telegraphs within the meaning of the act by which the j 
latter inventions were committed to the charge of the Post 
Office Department, and the Attorney General represented it ! 
to be a serious grievance that the government, after spending ; 
millions on telegraphs, now foundtheir monopoly interfered ( 
with by telephones, which he submitted were practically the 
same invention. It is reported, although this part of the 
question was not mentioned during the hearing, the Post 
Office officials hope to be able to compel the telephone com- 
panies to take ojit licenses from the Postmaster General and 
pay royalties for carrying on their business. The trial of the 
case is set down for an early day in February. 

THE OWNER OF THE CAPE OF GOOD HOPE AND HIS . 
OSTRICH FARM. 

Mr. McKellar, who was most kindly hospitable, has an 
ostrich farm, but his flock of birds was not very large at the 
time of our visit, he having had bad luck at first in breeding. 

He owns the actual Cape of Good Hope and along stretch 
of the moorland adjoining, and has thrown a wire fence right 
across the peninsula, so as to give his ostriches the run of a 
large tract, stretching right down to the cape itself. One 
old hen ostrich was a pet about the house, but used to do sad 
damage in the farm yard eating the young goslings, swallow- 
lowing them like oysters. 

It was amusing to go with Mr. McKellar into one of his 
breeding paddocks; hereapairof ostriches were brooding on 
a nest of eggs, dividing, as usual, the labor between them. 

The cock was very savage and attacked all intruders, so 
his master had a long pole with a fork at the end of it, and 
when the ostrich ran at the party he caught its neck in the 
fork. The ostrich was excessively enraged, but soon had 
to give in. 

A kick from an ostrich is well known as very dangerous. 
The only thing to do when attacked without means" of de- 
fense, Mr. McKellar said, is to lie flat down and let the bird 
walk on you till he is tired. I was astonished at the bright- 
ness of the red coloring developed on the front of the legs of 
the cock bird during the breeding season. The ornamental 
appearance of the bird is greatly enhanced by it. 

A narrow but strong and high pen is provided for pluck- 
ing the birds in. They are driven into it and held fast. 
It is found better to pluck the feathers out than to cut them 
off. The stumps, if left in, are apt to cause trouble. 

Young ostriches, when first from the egg, have curious 
horny plates at the tips of their feathers, like those in the 
feathers of one of the Indian jungle fowls, and some other 
birds not in the least related to one another. 

The cape peninsula becomes very narrow towards its termi- 
nation, and ends in two capes, Cape Point, on which is the 
lighthouse, and the Cape of Good Hope. The Cape of Good 
Hope itself is a mass of rock, terminating in -perpendicular 
cliffs toward the sea, but with ledges here and there, on 
which numbers of cormorants (Phalacoeorix capensis) nest. — 
H. JV. Moseley, Challenger Notes. 

m i » i m 

Sewer Gas and Disease. 

The authorities of one of the largest hospitals in London 
lately took measures to ventilate all the drains and sewers in 
connection with their institution. Up to the time these altera- 
tions were made, pyaemia and erysipelas had almost driven 
the medical staff to despair. When the whole of the venti- 
lation was completed, and as soon as the pressure was re- 
moved from the traps of the closets and lavatories, no fresh 
cases were found to occur. For months the hospital wards 
weref reef romboth erysipelas and pyaemia. Suddenly, how- 
ever, there was a fresh outbreak of these diseases, but it was 
noticed that the epidemic was confined to one of the surgical 
wards, built apart from the main building, on the pavilion 
plan, and having only one story. Close investigation proved 
that the ventilation pipe in this wing had been stopped up 
by a careless workman. When this was remedied, all traces 
of the epidemic disappeared. 

m i « i » 

The Millers' International Exhibition. 

A bill was passed in the House of Representatives, Janu- 
ary 15, providing for the importation, free of duty, of all 
articles for exhibition at the Millers' International Fair, to be 
held in Cincinnati, Ohio, during the coming summer. The 
Exhibition will be opened June 1. The machinery will be 
shown in motion. 

In view of the enormous interests involved in milling, the 
variety of grains made use of, the numerous rival systems 
and processes employed, and the wide range of invention 
! covered by milling apparatus, it is safe to predict a notable 
| Exhibition. American millers and mill furnishers are taking 
a lively interest in the Fair, and the president of the National 
Millers' Association reports a fine prospect for a full and in- 
structive display. 

■ i » i m ■ 

Macassar Oil.— Sunflower oil, 100 grammes; goose grease 
and " kamfett," of each 15 grammes; liquid storax, oil of 
eggs, oil of thyme, cacao butter, of each 8 grammes ;neroli, 4 
grammes; Peruvian balsam, 0"6 gramme; otto of roses, 0"05 
gram. — Henkenius. 



Kind Words from Chicago. 

Our newspaper contemporaries are constantly saying good 
words for the Scientific American and our other publica- 
tions. We are not unmindful of such courtesies, although we 
seldom occupy space in these columnsf or giving them expres 
sion; but the following from the Chicag© Journal of Com 
merce is so well put, we beg the indulgence of our readers 
for giving it place: 

"The Scientific American is one of the really standard 
publications of the day. Established in 1845, it has now 
reached the thirty -fifth year of its publication. The success 
of this publication has been something remarkable, and its 
circulation is now fifty thousand copies weekly. It is a paper 
that ought to find its way into every workshop in the land, 
without a single exception. It is in valuable to the mechanic, 
artisan, and inventor, and the wide field it covers makes it 
alike invaluable to those interested in purely scientific and 
chemical pursuits. Its handsome pages- and accurate illus- 
trations of new inventions, machinery, workshops, and 
sketches in natural history are all in entire keeping with the 
active spirit of this progressive age, and there are, indeed, 
few publications more deserving of a place in the homes of 
our land. The Supplement — which is a distinct paper from 
the Scientific American — contains sixteen octavo pages, 
with handsome cover, uniform in size with the Scientific 
American. This is really a royal issue, and while the price 
of the Scientific American is placed at $3.20 per year, or 
$1.60 for six months, the Supplement is placed at $5.00 per 
year, postage paid, to subscribers. Money could not be more 
judiciously expended than by subscribing for these publica- 
tions." 

«m » 

The Indian and the Telephone. 

An amusing application of the wonders of the telephone 
as an assistant detective of crime comes to us from Julian. 
Several horses were recently stolen in that neighborhood, 
and suspicion fell upon a certain Indian as the thief. 
Some one having introduced a telephone up there, the same 
was being exhibited, when it occurred to the owner of the 
stolen horses to get the Indian to come in and hear the 
" Great Spirit " talk. The Indian took one of the cups and 
was thrilled with astonishment at being apparently so near 
the Great Keeper of the happy hunting grounds. After some 
little time spent, in wonderment, the Indian was solemnly 
commanded by the Great Spirit to " give up those stolen 
horses!" Dropping the cup as if he had been shot, the In- 
dian immediately confessed to having stolen the horses, and 
tremblingly promised if his life was spared he would restore 
the "caballos" at once, and he did so. — San Diego {Cat.) 

Union. 

•»<«►»■ . 

Curiosities of the Telephone. 

With a single telephone held, say, to the right ear, the 
transmitted voice appears to come from a distance to the 
right; while with a telephone held to the left ear, it seems to 
arrive from the left of the listener. 

With a telephone to each ear, if one ear be less sensitive 
than the other, or if the telephone be held further from that 
ear, the voice apparently shifts to the side of the other ear; 
and if both ears hear alike and both instruments are equally 
near their respective ears, the voice apparently proceeds from 

in front of the observer. 

« in » , — _ 

Petroleum In Hanover. 

Borings are being made in the Hanover petroleum district 
with such promising results as to make the prospectors ex- 
tremely hopeful. A dispatch from Berlin says that the bor- 
ings are now 60 feet deep, and the existence of a petroleum 
basin as large and rich as the one in Pennsylvania is regarded 
as beyond doubt by mining experts. The deepest borings 
already yield four hundredweights of oil per well daily, and 
the quality of the oil is improving. The work is being prose- 
cuted by Hamburg and Bremen firms engaged in the Ameri- 
can trade. 

. — . < i » i » 

Cheap Indelible Ink. 

Braconnet recommends the following : 20 parts of potassa 
are dissolved in boiling water, 10 parts of fine cut leather 
chips and 5 parts of flowers of sulphur are added, and the 
whole heated in an iron kettle until it is evaporated to dry- 
ness. Then the heat is continued until the mass becomes 
soft, care being taken that it does not ignite. The pot is now 
removed from the fire (allowed to cool), water is added, the 
solution strained, and preserved in bottles. This ink flows 
easily from the pen.— Pol. Notizbl. 

.»«»>». . 

Large Farming. 

It is reported that Mr. Oliver Dalrymple, the great Minne- 
sota farmer, intends to cultivate 30,000 acres of wheat this 
year. He will have 20 steam thrashers in operation with 
135 reaping machines. Last year he employed 600 laborers, 
and this year will increase the number to 700. 



The woolen trade in France has been making rapid pro- 
gress. In 1851 there were only 850,000 woolen spindles in 
that country, but now" they number 2,270,000, thus dis- 
tributed among the departments: Nord has 1,350,000; 
Marne, 160,000; Somme, 125,000; Ardennes, 120,000; Aisne, 
140,000; others, 375,000. The value of the woolen yarns 
exported amounted to 32,200,000 francs; of manufactured 
goods, to 464,200,000 francs; of combed wool, to 30,900,000 
francs; of woolen waste, to 36,700,000 francs; making a 
grand total of 564,000,000 francs. About 147,632,000 francs 
were paid for wages annually. 
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HINTS TO THE YOUNG STEAM FITTER. 

BT WM. J. BALDWIN. 
KADIATION. 

Heating surfaces are divided into three classes: 1st, direct 
radiation; 2d, indirect radiation; and 3d, direct-indirect 
radiation. 

Direct radiating surf aces embrace all heaters placed within 
a room or building to warm the air, and are not directly con- 
nected with a system of ventilation, 

The best place in a room to put a radiator is where the 
moist air is cooled — namely, before or under the windows, 
or on the outside walls. When the heater is a vertical tube 
radiator, or a short coil, which can occupy only the space 
of one window, and, as often happens in corner rooms, there 
are three windows, the riser should be so placed as to bring 
the line of radiators in front of and under the windows 



the wind blows against that side of the house, the pressure is 
into the cold air duct, and materially assists the rarefied col- 
umn of air, in the vertical duct, to force its way into the 
room. 

Often the steam heater uses only one large branched cold 
air duct; but this system will give trouble unless all the 
rooms are exhausted. -, 

A steam heater should not take a job of indirect heating 
unless the building has been arranged especially for it with 
some efficient system of flues, enough for a total change of 
air in a given time, say not to exceed one hour. 

Ordinarily the architect makes no provision for drawing 
out the cold or depreciated air, other than an open fireplace, 
and often they make no outlet. Such a room cannot be 
warmed by indirect heating at all. But when there is a 
chimney, or an unwarmed outlet or foul air flue, the heated 




where they will do the most good— say the middle window; column of air in the vertical hot air flue is generally sum- 
or, better still, when a small extra cost is not 
considered, use two heaters, and place one in 
front of each extreme window. 

When the room is large and has many win- 
dows, the heating surface should be divided 
into as many parts as there are windows; or, 
if the occupants object to so many windows 
being partly obstructed, divide into half as 
many parts and distribute accordingly. 

In schools or buildings with many win- 
dows, where children or persons cannot 
change their positions, but have to remain 
seated for several hours at a time, care must 
be taken that the heating surface is very evenly 
distributed. Amitercoil run the whole length 
of the outside wall is best, but if any kind of 
short heaters are used, every window should 
have its quota. Should a single window be 
left unprovided for, it will be found by experi- 
ment that a cold current of air will fall down 
in front of said window and flow along the 
floor in the direction of the nearest heaters, 
and cause cold feet to any who are in its pass- 
age. 

The natural currents in a room, with the 
outside atmosphere the coldest, are down the 
windows and outside walls, and up at the cen- 
ter or rear walls. This downward and cold current should 
be met by the heated, and upward current from the radia- 
tor, and reversed and broken up as much as possible. 

Indirect radiation embraces all heating surfaces placed 
outside the rooms to be heated, and can only be used in con- 
nection with some system of ventilation. 

There are two distinct modifications of indirect radiation. 
One where all the heating surface is placed in a chamber, 
and the warmed air distributed through air ducts and im- 
pelled by a fan in the inlet or cold air duct. The other 
where the heating surface is divided into many parts, and 
placed near the lower ends of vertical flues leading to the 
rooms to be heated. 

The first of this class — namely, chamber-heal — has not 
proved a great success, and architects and steam heating en- 
gineers are likely to have very little more to do with it, as it 
has been found that in windy weather it is almost impossi- 
ble to force air to the side of a house or 
building against which the wind blows. The 
second of this class has done better, as it 
admits of taking advantage of the force of 
the wind to aid in bringing the warmed air 
into the rooms. 

In estimating the heating surface for low 
pressure indirect radiation it is well to nearly 
double what would be used for direct radia- 
tion; but when the steam pressure is high, 
and the supply ample to maintain the pressure 
in the heater, the surface may be reduced 
directly as to the increase in temperature of 
steam to be carried. 

The indirect heater is usually boxed, either 
in wood lined with tin or in sheet metal. 
The former is best when the cellar is to be 
kept cool, as there is a greater loss by radia- 
tion and conduction through metal cases; 
otherwise metal is best, as it will not crack, 
and when put together with small bolts, can 
be removed to make repairs without damage. 

The vertical air ducts are usually rectangu- 
lar tin flues built into the wall when the 
building is going up ; sometimes they are only 
plastered; but round, smooth metal linings 
with close joints give much the best results. The cross sec- 
tion of an air duct should be comparatively large, as a 
large volume of warmedair with a slow velocity gives the 
best result. 

There should be a separate vertical air duct for every out- 
let or register. In branched vertical air ducts, one is generally 
a failure. 

The heated air from one heater, may be taken to two verti- 
cal air ducts, when they start directly over it ; but one should 
not be taken from the top, and the other from the side; if so, 
the latter will be a total failure, unless the room to which the 
flue runs is exhausted: i. e., the cold or vitiated air of the 
room is drawn out by a heated flue or otherwise. 

Inlet or cold air ducts are best when there is one for every 
coil or heater; and its mouth or outer end, should face the 
some way as the room to be heated. By this means when 



heating. It is a section of a room showing the action of 
the currents of air. A A, outside wall; B, partition wall; 
C, radiator; D, inlet flue; E, damper or valve; F, ventilat- 
ing flue or foul air outlet; 6, fresh air mixing with the air 
of the room; H, air of the room "passing along the fleer to 
the heater; I, a percentage of the air in the room passing off 
by the ventilator. 

Pig. 2 shows another modification of direct-indirect radia- 
tion, where some of the local heat is employed to exhaust or 
draw out the vitiated air of the room. The arrows show 
the action of the air currents. A is a section of a radiator 
built with a sheet iron flue, B, between the tubes, and pass- 
ing through a hole, cored in the base, which connects with 
the register in the floor, and a foul air flue, in the wall. 

Some of the radiant heat, etc., from the radiator, A, warms 

the sheet iron flue, B, which in turn warms the air within it, 

causing an acceleration of the current in the foul air flue, 

and consequently drawing an equal amount 

of fresh air in at the opening, C. 

There is this further distinction between 
the three systems of radiation : Direct radia- 
tion warms only the air of the room and main- 
tains the heat. Indirect heating warms only 
the air that passes in and cannot warm the 
same air twice, and consequently has to raise 
the temperature of all the air that passes, 
from what it is outside, to what is necessary 
to maintain the temperature of the room, and 
make up for the loss by ventilation. Direct- 
indirect radiation warms part of the air over 
again, and warms all the air there is admitted 
for ventilation, which latter can be varied to 
suit the occupants. 



DIRECT RADIATION WITH VENTILATION. 

cient to force its way through. Very large rooms with high 
ceilings are difficult to warm by indirect heating. 

A cheap and good way to draw, or exhaust, outlet or foul 
air flues, is to connect them all to one large annular flue, 
around the boiler chimney flue. 

Warmed fresh air flues, should be in or near the outside 
walls, and should discharge near the windows; and foul air 
flues should be in the inner walls, and have an opening near 
the floor and ceiling, with register valves, tn allow the occu- 
pant to use either or both as he thinks proper. 

To find the time in minutes, it will take for a room of 
known cubical contents, to change its air through a flue of 
one square foot cross section : Multiply the velocity of the 
air through the flue in feet per second, by 60, and divide the 
result, into the cubical contents of the room in feet. Thus: 
Velocity of air 5 feet x 60 - 300 ■*■ into cubical contents, say, 
4,000=13-3 minutes. 




MODIFICATION 



DIRECT-INDIRECT 



NEW INVENTIONS. 

Mr. Ole C. Nuubson, of Mount Horeb, 
Wis., has patented an improved milk cooler, 
which consists in a milk cooler with trough, 
gauges, and faucets, and divided into separate 
chambers by a diaphragm whose central tube 
extends through the cover. 

Mr. Chas. V. Richards, of Skowhegan, Me., 
has invented an improved clasp, which con- 
sists in a case having its edges so arranged as 
to form jaws, between which a flanged finger piece is pivot- 
ed. A wire loop or tongue is adapted to pass through a slot 
in the case, and has its ends passed through the flanges of 
the finger piece. 

An improved buckle shield, patented by Mr. David Mos- 
man, of New Britain, Conn., consists of a metal plate with 
curved ends provided with transverse slots and arranged 
over the buckle, the object being to ornament the harness 
and to prevent. the horse's tail and mane from catching in 
the buckle. 

An improved lubricator, patented by Mr. Oscar A. Rol- 
lins, of Campello, Mass., relates to the class of oil pumps 
designed for supplying oil for lubricating purposes to steam 
engine cylinders. It consists of an oil forcing piston driven 
with a intermittent motion by connection with some of the 
moving parts of the engine. 
Mr. John F. Curtice, of Fort Wayne, Ind. , has patented an 
improved device for heating sad irons upon 
V/////\ tne l0 P °f a stove - The invention consists in 
"" an improved sad iron heater formed of an 
— open bottomedbox divided into compartments 
by vertical partitions, having the middle part 
of its top stationary and provided with a han- 
dle, and the side parts of its top inclined and 
formed of doors shutting air tight, or nearly 
so, and provided with spring catches, to adapt 
the device for use in heating sad irons upon 
the top of an ordinary stove. 

Mr. Henry S. Kratz, of Chicago, 111., has 
patented an improved shelf for attachment to 
stovepipes for the purpose of supporting culi- 
nary vessels, dishes, clothes, or other things 
requiring to be kept warm or dried. 

An improved road-scraper, patented by Mr. 
Samuel H. Dudley, of Bantam Falls, Conn., 
consists in the combination of guard bars hav- 
ing their upper ends bent forward at right 
angles to fit into the notches in the upper 
edge of the plank, and having sockets formed 
in their lower parts to receive the rear ends of 
the draw rods, with the plank, the draw rods 
RADIATION. and the staples of a scraper. 

Mr. Charles A. Gale, of Piqua, Ohio, has 



To find the time for other sized flues, multiply the result 
by the cross section of flues in square feet or fractions 
thereof. 

The velocity of the air in heating flues with only a natu- 
ral draught, rarely reaches 8 feet per second, no matter what 
the conditions; and 2 feet, 4 5 feet, and 6 2 feet respectively, 
being fair averages of velocities for first, second, and third 
floors of a house. 

Direct-indirect radiation embraces all heating surfaces 
placed within or partly, within the room to be warmed, in 
direct connection with some system of ventilation. 

Heaters of this class are usually placed on the outside walls 
or under windows, following the same general rules as direct 
radiation, excepting the clusters are deeper, so as to prevent 
the cold air from rushing through without being warmed. 

Fig. 1 shows a much used modification of this style of 



patented an improved apparatus fortaking solar prints from 
negatives. The invention consists in the combination of the 
two frames, hinged to each other at one edge, and provided 
at the other edge with a bolt and hand nut or equivalent 
clamp. 

Mr. Antoine B. Dembrun, of New Orleans, La., has in- 
vented an improved furnace for cooking and baking, and 
various other uses. It consists in the combination of a fur- 
nace, an iron basket, and a hinged grate to form a compact, 
convenient, and portable furnace. 

Messrs. Cornelius Bennett and Parker Burnham, of Silver 
City, Territory of New Mexico, have patented an improved 
apparatus for separating gold and other metals from dirt 
and sediment by what is known as the "dry" process. 
The invention consists in a combination of devices which 
cannot be explained without engravings. 



© 1880 SCIENTIFIC AMERICAN, INC 



February 14, 1880.] 



Sftitntitit %mmtm. 



99 



Cost and Results of Some Recent English Strikes. 

A writer in Fraser's Magazine estimates that the engineers* 
strike, which began in February last and continued about 
33 weeks, caused a loss of $70,000 to the strikers. The 
average number of men out of employment during this time 
was 500. If no strike had taken place, their wages would 
have amounted to $144,000. But they received from society 
funds about $74,000, reducing their personal loss to $70,000. 
Of notable strikes that have taken place within the last two 
years, that of the London masons, which lasted 33 weeks 
and threw 1,700 men out of employment, cost the strikers 
about $130,000. The carpenters' strike in Manchester in- 
volved about the same number of men, and cost nearly as 
much. The strike and lockout of the boiler makers and 
iron shipbuilders on the Clyde cost the society upward of 
$65,000, the estimated losses being $1,500,000. The losses 
of the miners in the Durham strike are estimated at $1,200,- 
000. In the above strikes, excepting that of the engineers 
first mentioned, the strikers suffered disastrous defeats. 
While strikes are exceedingly expensive luxuries to the 
men, even when successful, the writer above cited main- 
tains that the number of strikes from which the employes 
reap no advantage are extremely few, as compared with 
those from which they derive some benefit, proximate or re- 
mote. In illustration of what is sometimes gained by the 
strikers, he cites the builders' strike and lockout in London 
in 1859. About 24,000 men quit work, but many of these 
obtained employment elsewhere. The number engaged in 
the struggle was from 6,000 to 10,000. The whole number 
interested in the result of the contest was between 40,000 
and 50,000. After spending upward of $250,000, besides 
the loss in wages, the men were compelled to yield. But 
they gained the Saturday half holiday, which is now enjoyed 
by not fewer than 100,000 building operatives. This is com- 
puted to be a gain to the men of about $2,800,000 a year, 
" if not in money, at least in money's worth." The writer 
claims that the employes get over their losses much more 
speedily than the employers. With the former, he says, it 
is a matter of temporary inconvenience, or, at most, of pre- 
sent suffering only; with the latter it means not merely a 
derangement of business for the time being, but in many 
cases future embarrassment, if not failure. , 
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The First American Rolling mill. 

Mr. Thomas 0. Lewis, of Portsmouth, Ohio, who was 
formerly an iron roll maker, in a recent letter to the editor 
of the Scientific American, states that his father, the late 
Thomas C. Lewis, was the maker of the first iron rolling 
machine erected in this country. This mill was put up at 
Middletown, Pa., 45 miles east of Pittsburg, in the year 1817, 
for the owners, Mason & Co.' Mr. Lewis, Sr., came from 
Wales in 1815, when our informant was thirteen years of 
age. Our correspondent thinks that himself and his brother 
are the only persons now living who witnessed the making 
of the first bar of American rolled iron. This was the inaugu- 
ration of what is now one of our most important branches 
of industry. 



IMPROVED BLOWPIPE. 

The annexed engraving represents a compact, simple, and 
efficient device for maintaining a continuous supply of air 
under light or heavy pressure for browpipe use. The ad- 
vantages of an invention of this character will be readily ad- 
mitted by any one having had experience with the ordinary 
mouth blowpipe, as it not only saves a great amount of hard 
labor, but it delivers a steadier and stronger blast than it is 
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be increased or diminished by a quick or slow motion of 
the treadle. The air chamber is easily filled, and when 
charged, affords a constant supply of pure air. It is claimed 
by the manufacturers of this blowpipe that the pump pos- 
sesses many advantages over the bellows or bladder, as a 
pressure of many pounds is readily sustained with but little 
exertion. 

Further particulars may be obtained from J. Elliott Shaw, 
No. 154 South Fourth street, Philadelphia, Pa. 



NOVEL PED0-M0T0E. 

The annexed engraving represents a new device for acce- 
lerating the motion of walking. It seems to occupy 
an intermediate position between the roller skate 
and the velocipede. 

The invention consists of a frame supported 
on' three wheels, two of which are small and em- 
ployed only in supporting the main frame of the 
device, while the third and larger one is used both 
as a supporter of the frame and a driver of the ma- 
chine. All of the wheels are furnished with rub- 
ber tires, and the larger one is fixed to a shaft ex- 
tending across the frame and carrying a ratchet, also 
a loose pinion provided with a pawl capable of 
engaging the ratchet. A foot pedal is pivoted to 
the upper part of the pedo-motor frame, and carries 
a segment rack which engages the loose pinion on 
the drive wheel shaft. When the toe of the foot 
pedal is depressed the segment rack, by its engage- 
ment with the pinion, turns the drive wheel and pro- 
pels the machine forward. The motion of the foot 
necessafy to impart a rotary motion to the drive 
wheel is exactly the same as that of the ordinary 
act of walking. For checking the motion of the 
pedo-motor a brake is provided, which is made to 
press upon one of the smaller wheels by pulling a 
wire or cord, which extends upward, and is provided 
with a hook or loop for attachment to some part of 
the clothing of the user. The pedo-motor is the 
invention of Mr. Richard Gornall, of Baltimore, 
land. 



BURGESS' PATENT POBTABLE MECHANICAL BLOWPIPE. 



possible to maintain with the mouth, and it also enables 
the operator to get a better view of "his work, 'and permits 
of greater freedom in the use of the hands. 

The general appearance of the blowpipe is shown in Fig. 
1, and its internal construction will be readily understood by 
referring to Fig. 2, which is a central vertical section. The 
pump cylinder is mounted on an arched standard, and con- 
tains a piston having a valve opening upward. This piston 
is connected with the foot pedal by a forked connecting rod, 
and is moved by a slight and easy motion of the foot. The 
upper end of the pump cylinder is closed, with the excep- 
tion of a valve aperture, which is covered by a valve, opening 
upward into a cylindrical air reservoir secured to the upper 
end of the pump. Near the top of the air reservoir- there is 
a nipple, to which is attached a flexible tube communicating 
with the blowpipe. 

The manufacturers furnish either the ordinary blowpipe 
or the compound blowpipe, represented by Fig. 3. The 
machine is light and portable, weighing but twelve pounds 
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New Preservative against Scurvy. 

In reporting the reception of Prof. Nordenskjold and the 
staff of the Vega at Nagasaki, the correspondent of the 
North China Herald notes that there was not a single case of 
scurvy during the whole voyage. This, he learns, was owing 
to the free use of a curious little berry that springs out of 
the eternal ice and snow during the short summer; it bears 
profusely, and has a taste like the raspberry, but more acid. 
The fruit is dried, and then mixed with the milk of the rein- 
deer, and it can be ca ried in a frozen state for thousands of 
miles. There was also used a curious kind of food made 
from the whale's hide, which is pickled and eaten freely 
during the winter. 



GOENALL'S PED0-M0T0E. 

and measuring twenty-four inches in height. The pump 
cylinder is two and a half inches in diameter with three 
inch stroke. 

This device will be invaluable to a large class of artisans, 
and especially useful to dentists, jewelers, chemists, assay- 
ers, metal workers, miners, and others who desire a strong 
steady blast for reducing, fusing, soldering, etc. It may be 
used to advantage in connection with the small melting fur- 
naces now so largely in use. It is also of great utility to 
machinists and steam, water, and gaspipe fitters in making 
alterations and repairs, as it admits of the local application 
of a strong heat, and thus obviates the necessity of remov- 
ing the parts. The blowpipe may be used effectively in 
connection with a gas, alcohol, or oil flame. 

The pipe outlet is much smaller than in the mouth 
blowpipe, to permit of maintaining a pressure which may 



MECHANICAL INVENTIONS. 

Mr. George Stewart, of High Point, N. C, has patented 
an improved sp%rk arrester. This is an improvement in the 
class of smoke stacks in which the ascending sparks and 
cinders are diverted laterally by an inverted cone and strike 
upon inclined flanges or wings, whereby they are extin- 
guished and pulverized before escaping from the stack. 

An improved drilling machine has been patented by 
Messrs. Nicholas Remmel and Mathias Remmel, of Kewas- 
kum, Wis., for operating drills for drilling holes in metal, 
and also for holding auger bits and other tools for boring 
wood. It consists in a drill stock connected with a shaft 
rotated by a crank or band wheel and gearing and held in a 
stationary frame, and in a device for feeding the work to 
the drill by means of a table placed on a shaft held in verti- 
cal guides and connected by levers with a treadle. 

Mr. Elias A. Wible, of Folsom, Cal., has patented an im- 
proved vehicle axle formed of a socketed tube and a wooden 
stick, in combination with an interposed layer of rubber. 
There is a hole leading through the axle to the shaft, and 
provided with a case, a cup, and a screw, for the purpose of 
lubrication. 

Mr. Gustave Wedel, of San Francisco, Cal., has patented 
an improvement in the class of binders for folios, or a series 
of detached leaves; it consists of metal strips doubled lon- 
gitudinally to form lips or clamping edges, between which 
the leaves are secured. 

Mr. John Kenmuir, of St. Joseph, Mo., has invented an 
improved twelve bells striker for clocks, the object of which 
is to furnish a clock for use in Masonic lodges, which shall 
be so constructed that it may be made to strike twelve low 
bells whenever desired, which, will strike at no other time. 
Mr. William W. Mackey, of Galion, O., has patented an 
adjustable gauge for cutting bevels for miter joints with a 
circular saw, and for cutting them on opposite ends of the 
moulding without changing the gauge. It consists of two 
gauges pivoted at one end to the sliding bed on the side next 
to the saw, and having the opposite ends pivoted to levers 
or arms having longitudinal slots, which are crossed and se- 
cured together and to the bed by a set screw passed through 
the slots at the junction. These arms are designed to be 
graduated so as to permit the gauges to be set readily at any 
desired angle to the saw. 

Mr. Richard Cotter, of Virginia City, Nev., has patented 

a machine for tarring flat and round wire ropes, which is so 

constructed. as to coat the ropes thoroughly with tar, force 

the tar into the crevices of the ropes, remove the surplus 

tar, and prevent it from running down the ropes. 

Mr. Warreu H. Guthrie, of Florence, N. J., has patented 

an improved screwdriver having a jaw on each side 

of the blade, the two jaws being connected by a 

right and left thumbscrew passed through a slot 

in the blade, whereby the ends of the jaws can be 

moved to and from the blade, and thus adapted to 

clasp screw heads of various sizes. 

Messrs. William F. Flanagin and Daniel A. Sager, 
of Pine Wood, Tenn., have patented an improved 
automatic let-off mechanism for looms, for letting 
off the yarn from the yarn beam at a uniform speed 
from the first to the last end of the warp, the speed 
of the yarn beam being increased in proportion to 
the decrease of the yarn on the beam. 

Mr. Ansel T. Green, of Minneapolis, Minn., has 
patented an improved belt stretcher. It consists in 
fixing gear wheels on the heads of the two long side 
screws of the stretcher, and in arranging two cor- 
responding pinions on a crank rod in such a man- 
ner that when the pinions are thrown in gear with 
the gear wheels both screws will be worked simul 
taneously; and it further consists of a graduated 
clamp for the more accurate adjustment of the sides 
of the belt, of hinged screw sockets for the quicker 
attachment and removal of the stretcher, and of a 
thumbscrew nut of novel construction. 

Messrs. Jabez C. Terry and Herbert J. Terry, of 
Springfield, Mass., have patented an improved but- 
ton lathe designed for turning buttons into finished shape 
from blanks previously prepared; and instead of operating 
upon the principle of a cutter formed to suit the pattern of 
button, it employs a single cutting tool, which, by a variety 
of adjustments, that may be effected either by hand or 
automatically, permits the button to be turned and finished 
according to any desired pattern. 

The same inventors have also patented an arrangement of 
revolving gripes for holding the stock, which are held nor- 
mally together by spring pressure, but have a treadle con- 
nection for separating or retracting them, and a cutter head 
revolving in a plane at right angles to the plane of revolu- 
tion of the gripes, or parallel with the axis of the latter, 
which cutter head is combined also with a treadle connec- 
tion for causing the cutter head to approach the axis of the 
gripes at the will of the operator. 
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The New Copying Process. 

We have heretofore given full directions for the working 
of this process, which is thus described by Mr. R. H. Ridout 
in Nature : 

A very elegant process has recently been introduced into 
this country for copying and multiplying letters and docu- 
ments. It is known by various names, according to the 
etymological skill of the makers. One calls it a " hekto 
graph," another less pardonably calls it the "centograph," 
while yet another, to bridge the gap between ancient Greek 
and modern English, styles it the "printograph." But 
whether it is introduced by these names, or the polygraph, 
the compo-lithograph, or the velocograph, the principle is 
the same, though the details are slightly varied in each case. 
A slab of gelatinous material in a shallow tin tray forms the 
type. The letter is written with a special ink on any kind 
of paper, and when dry is placed face downwards upon the 
jelly, and allowed to remain a minute or more. On removal 
it is found that the greater part of the ink has been left be- 
hind on the jelly. It is only necessary to place pieces of 
paper on the latter, and on their removal they are found to 
be perfect facsimiles of the original copy. The number of 
copies obtainable varies with the ink, the most potent being 
aniline violet, such as Poirrier's. "With this a hundred 
copies may be produced. Others, such as bleu de Lyon, Bis- 
marck brown, or Roseine,* yield forty to fifty. If, was with 
a view to determine the principles which govern this beauti- 
ful process, that I made an examination of the subject. The 
slab consists of gelatine and glycerine, with carbolic or 
salicylic acid to prevent fungoid growth, and in the "chromo- 
graph " a quantity of barium sulphate is added, which gives 
the slab a white, enamel-like appearance. 

If a hot, strong solution of gelatine in water be prepared f 
and then a certain quantity of glycerine stirred in, the whole 
mass will become solid in cooling. This might at first sight 
appear to be a solution of gelatine in water and glycerine; 
but such is not the case, the gelatine being quite insoluble 
in glycerine. When the aqueous solution solidifies, the 
gelatine still retains the water, but the large quantity of 
glycerine being dispersed through the mass makes the whole 
into what is practically a very fine gelatine sponge containing 
glycerine in its pores. 

The moisture-loving nature of the glycerine prevents the 
"sponge "from getting dry, while the insolubility of the 
gelatine in the glycerine prevents its becoming liquid. When 
the copy is placed on the jelly, the glycerine comes out to 
meet the ink, for which it has an intense liking. All the 
suitable inks are freely soluble in glycerine. Some, too, 
contain acetic acid either in the free state or in combination 
with bases, as in rosaniline acetate. The acetic acid exerts 
a solvent action on the gelatine, so that it will be found that 
after taking off some impressions with an acetic acid ink, as 
the "multiplex," the jelly will be etched wherever the ink 
has come into contact with it. As long as any ink remains 
on the jelly the glycerine will come out of the pores to keep 
it moist, but when the whole of the ink has been removed 
the flow of glycerine ceases, and the parts be- 
come quite dry. If the ink is not entirely re- 
moved by taking a sufficient number of im- 
" pressions, and the jelly left, after a lapse 'of 
twenty-four hours the remaining ink will be 
absorbed by the jelly. It is necessary, there- 
fore, that the copies should be taken off as 
soon as possible, so as to avoid the defect 
caused by the spreading of the ink. 

Most of the makers suggest that directly 
the slab is done with the type should be 
washed off. The hektograph and most others 
require that the water should be warm, but the finely di- 
vided barium sulphate in the chromograph renders the sur- 
face less tenacious, and the impression may be removed with 
cold water. 

Where practicable, it is better in all cases to leave the 
slab for twenty -four hours, when the old impression will be 
quite absorbed, and not interfere with a new one. 

This gelatine copying process has been received with so 
much favor by the public that it shows there is a great want 
for some rapid means of getting a limited number of copies 
of letters, etc. ; and seeing that any number of colors may 
be used in the original drawing, Mr. Norman Lockyer has 
suggested that it would be of much use in laboratories for 
the multiplication of original sketches of biological speci- 
mens, and even for spectra charts, and so save much of the 
time spent in making duplicate copies. The gelatine slab 
cannot be said to be perfect, as it is liable to be affected by 
atmospheric changes; but, bearing in mind the fact that the 
whole is simply a sponge filled with a compound capable of 
liquefying certain inks, it is reasonable to hope and expect 
that chromography is only the pioneer of a process which 
shall possess all its advantages and none of its defects. 



receives ten days' imprisonment with hard labor; if it is in- 
habited and the tire be produced by the proprietor, then he 
is punished with twenty days ; if the fire spreads to other 
houses the sentence is forty days, and when anybody is 
killed thereby, one degree heavier; but if the person killed 
is a relative of the first degree, the punishment is one hun- 
dred days; if the house belongs to the government, one 
hundred days ; if a temple, from sixty days to one year, but 
ten years are inflicted if it happens to be one of the great 
temples of Isle, or in the precincts of the Imperial Palace. 
If a robber sets fire unintentionally to a house, he is pun- 
ished with, at least, three years' imprisonment with hard 
labor. Decapitation awaits incendiaries, ten years' penal 
servitude an attempt at arson ; the punishment being mitigated 
if the would-be incendiary is a servant who has just received 
a sharp rebuke, or if the attempt be made on an uninhabited 
dwelling. If a man sets fire to his own house, ninety days, 
but if the fire spreads to houses in the neighborhood, two 
years and a half; and penal servitude for life is inflicted if 
the offender profits by the opportunity of the fire to pur- 
loin goods or property. 



MISCELLANEOUS INVENTIONS 
An improvement in horse powers, patented by Messrs. 
Elijah Wade and William McAulay, of Quitman, Ga., con- 
sists in a novel arrangement of a tongue and double tree, in 
combination with the sweep or lever of a horse power, 
whereby greater leverage may be obtained within a given 
circle. 

An improved tire fastening for vehicle wheels has been 
patented by Mr. Chauncey EL Starkey, of Colorado Springs, 
Col. The object of this invention is to provide a simple 
and effective means for fastening the tires and fellies of 
vehicle wheels together, so that the tire will not slip off from 
the contraction of the wood. This dislocation of the tire 
is of frequent occurrence, and as it generally results in the 
breakage of the wheel, it is a very serious difficulty, and is 
especially embarrassing when it happens to loaded wagons 
in the western country, where opportunity for repairs exist 
only at long intervals. 

An improvement in advertising frames, patented by Mr. 
Emory J. Morrell, of Petrolia, Ontario, Canada, consists 
of a center post or standard, on which are set two broad 
collars, one below the other, from which radiate arms that 
support on their forward ends upright boxes, the faces of 
which are each of them divided by vertical strips into three 
sections, provided with glass fronts, through which may 
be seen the business cards, etc., that are placed within. 
Over each column or section will be placed the name of 
the business represented by the cards below. 

An improved road scraper, patented by Mr. Samuel H. 
Dudley, of Bantam Falls, Conn., consists in the combination 
of guard bars having their upper ends bent forward at right 
angles to fit into the notches in the upper edge of the plank, 
and having sockets formed in their lower parts to receive 
the rear ends of the draw rods, with the plank, the draw 
rods, and the staples of a scraper. 

Mr. Alfred R. Garver and Haney Hemenway, of Colorado 
Springs, have patented an improved wire-stretcher, which 
consists in combining a spring having a pawl and a T-lever 
Mass. These springs are intended to relieve the horse from with ratchet on the spool, and in combining with a frame 
sudden jerks and strains in drawing a load over a rough having a slot at one end, and a median spool, a ribbon of 
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IMPROVED DRAUGHT TUG SPRINGS. 

The accompanying engravings show two forms of draught 
tug springs patented by Mr. R. W. Smalley, of Salem, 




Fig. 2-SMALLEY'S DRAUGHT TUG SPRINGS. 



road, and also in starting heavy freights, saving a great per- 
centage of power and often preventing the horse from balk- 
ing. 

Fig. 1 shows the device, with a portion of the spring case 
broken away to show the internal construction. Fig. 2 
shows the application of the device to short tugs, such as 
are commonly used on drays. The invention consists in a 
barrel or spring casing, having at one end a hook, and con- 
taining a strong, double steel spring which surrounds a rod 
extending through the end or the casing opposite the hook. 
This spring presses against a nut and washer on the inner 
end of the rod. ■ When the springs are used in connection 
with traces, the hooks engage the ends of the whiffletrees, 
and the opposite ends are secured to the traces. When the 
springs are used in connection with short traces or chains 
they are arranged as shown in Fig. 2; the iron staple being 
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The Fire Laws ol Japan. 

The severity with which persons in Japan are punished 
who have the misfortune to be burned out is stated as fol- 
lows: If the house is unoccupied and is accidentally set on 
fire, the person through whose carelessness the fire is started 



* A very potent and easily prepared ink which will yield a hundred cop- 
ies may be made by dissolving rosaniline in a cold saturated solution of 
oxalic acid. It must be allowed to dry spontaneously. 

t 4oz. gelatine dissolved in6oz. water, and 20 oz. glycerine, sp.gr. 1-26, 
previously warmed, stirred in. Any air bubbles in the gelatine are removed 
before the addition of the glycerine. A cheaper compound, which answers 
equally well, but' is rather darker, consists of Scotch glue, 6 oz. ; water. 8 
oz. ; glycerine, 20 oz. These quantities make a slab 10 X IS X J4. 



Fig. l.-SMALLEY'S DRAUGHT TUG SPRINGS. 

made high enough to allow the back-chain hook to move 
freely. . 

Any one having regard for the welfare of his horses, or 
the durability of his harness and carriage or wagon gear, 
would do well to examine this device, as it assists greatly in 
starting and drawing heavy loads, prevents galling the 
horse's shoulders, saves tug straps, and relieves the run- 
ning gear of wagons and carriages of a great deal of strain. 

^ < • > m 

COMBINED MILK STRAINER AND STOOL. 

The accompanying engraving represents a combined milk 
strainer and stool invented by Mr. G. B. Valentine, of 
Shepardsville, Clinton county, Mich. The design of the 
invention will be at once understood by reference to the 




VALENTINE'S MILK STRAINER AND STOOL. 

engraving. The milk pail is provided with a cover which 
excludes dirt and dust, and at the same time converts the 
pail into a stool for the milker. A tube extending from the 
pail cover supports a strainer which receives the milk as it 
is drawn from the cow and prevents the entrance of dirt or 
dust to the pail, and the milk is conveyed to the pail in 
a clean and wholesome condition. The accidental over- 
turning of the pail, so common to the ordinary methods of 
milking, is not likely to occur when this device is used. 



metal, and a head, to connect the spool and gripers. 

An improvement in grain-separators has been patented by 
Mr. Alexander Fugel, of Clayton, Cal. The invention con- 
sists in a novel means for imparting motion to the upper and 
lower shoes of a grain separator. 

Mr. William H. Allen, of New York city, has patented 
an apparatus for weighing grain, flour, and other similar 
substances as they flow from a spout into a hopper or other 
receiver. It is so constructed as to deliver the substance in 
exact and uniform quantities, and at the same time accu- 
rately register the quantities delivered. 

Mr. George Wood, of Trenton, N. J., has patented a sim- 
ple, convenient, and effective machine for removing corn 
from cobs. It is so designed as to take off the pulp and 
leave the hulls. 
Mr. William T. Bradberry, of Allegheny, Pa., has patented 
an improved combined firescreen and blower, 
which, when the device is not in use as a blow- 
er, may be lowered and used as a fire screen. 
Mr. John Decker, of Ogdensburg, N. J., 
has patented an improvement in burglar 
alarms, consisting of a sliding match car- 
rier and a weight so arranged and connected 
with a door or window that when the door or 
window is opened the weight falls and gives 
a sufficient alarm, and at the same time causes 
a match to be lighted on a friction surface 
and to be moved to and light a lamp. The 
device may be connected to one or more windows or doors. 
Messrs. Partrick J. Clark and Joseph Kintz, of West 
Meriden, Conn., have patented an improvement in exten- 
sion chandeliers. This invention relates to chandeliers that 
are fitted with telescopic joints, so that the lower portion, 
carrying the burners, may be raised and lowered on a fixed 
rod attached to the ceiling. 

Mr. Edward Edwards, of South Charleston, Ohio, has 
patented a strong, easy, and convenient seat or range of 
seats for halls, opera houses, etc., consisting of several 
upright side frames rigidly held by iron rods that support 
the seats. The seats have a strong bracing strip running 
across and secured to the hind legs. 

Mr. Azell N. Rouech, of Bay City, Mich., has patented an 
improved cup, such as are used on billiard tables for holding 
chalk for application on the tips of billiard cues, the object 
being to make convenient the chalking of the cue without 
handling the chalk, and to keep the chalk and the cup from 
rattling and shaking at the concussion of the balls with the 
cushion of the table. 

Mr. Marshall J. Hughes, of Jersey City, N. J., has pa- 
tented an improved stereotype casting box. This is an 
important improvement, and dispenses with the spacing 
blocks previously employed, and clamps or secures the side 
bars at any desired distance apart very quickly and easily. 
It also permits of inserting or removing the mould with 
much less difficulty and labor and in a shorter time. 

Messrs. Henry B. Andrews and Oscar W. Ball, of Fari- 
bault, Minn., have patented a machine for pressing l he axle 
boxes into the hubs of wheels. It consists in the combina- 
tion of a bed plate or frame, having a large hole or opening 
through its center, a detachable plate, having a hole through 
its center to receive the end of a hub, and stationary up- 
rights, supporting a detachable crossbar having a lever, and 
the lever for pressing the box into the hub. 
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THE MANUFACTURE OP LEATHER BELTING. 

The use of leather belts or bands for the transmission of 
power in driving heavy machi nery is a comparatively modern 
innovation. It was a "Yankee idea," as the phrase goes, 
and this method of conveying power has been adopted in 
this country to a far greater extent than anywhere else in 
the world. In England, whose preeminence in nearly all 
branches of manufacture has always been so marked, the 
possibility of using leather belts to run heavy machinery 
was for a long time scouted, and it is only within a few 
years that some of the largest mill owners there have practi- 
cally conceded the advantages of this method. To run 
small machines, where but littl^power was required, bands 
made of different substances had long been used, but where 
a great amount of power was to be employed, cog wheels 
or gearing was thought to be absolutely indispensable. It 
was expensive to fit up machinery to run with cogs and 
gearing ; there were many breakages, involving interruption 
to work as well as costly repairs, and a great amount of 
power was always lost in friction; but it had become a fun- 
damental idea of the English mechanic that this was the 
only "sure" method of conveying power in a large way. 
We have even known of instances, within the past ten years, 
where owners of extensive factories in England could not 
believe it possible that machinery requiring as much as 300 
horse power could be run without the use of cog wheels or 
gearing, until the driving power had been several times 
divided up, and have been witnesses of their astonishment 
at seeing one leather belt regularly transmit what was esti- 
mated as 800 to 1,000 horse power. A large portion of the 
manufacturers in England and on the Continent of Europe 
still use gearing for work in which its employment would 
not be for a moment thought of in this country, but its use 
is now rapidly giving way before the proved advantages of 
what may be truly called the American system. 

The manufacture of leather belts as a distinct branch of 
business was first commenced about the year 1825, by a New 
York leather merchant, who occupied for that purpose the 
lofts of a store in Perry street. Previous to that time it was 
customary for machinists to fit up their own belting, buying 
the leather in the side or whole hide, and cutting and join- 
ing the lengths. As the " stretch " had not been taken out 
of the leather, the belt so made would constantly need 
"taking up," and as the hid'e had not been especially select- 
ed for this purpose, and the makers generally knew but little 
of the differences in the quality of the leather in different 
portions of the hide, it was seldom that a belt would run 
true without twisting. When, however, a good mechanic, 
who had also a tanner's acquaintance with the differences in 
leather, undertook to manufacture belts, there was not only 
a wonderful improvement in their wear and the amount of 
work which smair belts would do, but the first step was 
taken toward so extending their use that they could take 
the place of gearing in running heavy machinery. The 
business was of slow growth at first, however, and it was 
several years before the "ready made" belting came into 
general use. 

Among the earliest to perceive the large field offered by 
this new specialty was Pliny Jewell, of Hartford, Conn., 
the founder of the house of P. Jewell & Sons, whose exten- 
sive factory for the manufacture of belting furnishes the 
subject for the illustrations on the first page of to-day's 
paper. Mr. Jewell had been a tanner, but, in 1849, deter- 
mined to commence the manufacture of leather belting, and 
in connection with his son Marshall, founded the house of 
P. Jewell * Son. Three other sons were afterward admit- 
ted — Pliny, Charles A., and Lyman B. — constituting the 
firm of P. Jewell & Sons, which style has since been main- 
tained, although the father has been dead several years. 
Besides being energetic and thoroughly wide-awake busi- 
ness men, they were a family of tanners, and therefore had 
the best of preparation for making a success in what was 
then a comparatively new business. The use of leather 
belts rapidly increased, and the business was soon greatly 
enlarged, and it was only a short time before the goods 
manufactured by this house were to be found in the facto- 
ries of every State in the Union. The firm have not been 
content to stop here, however, but for some years past they 
have exported and sold large quantities of belting to Euro- 
pean mill owners, and the demand for belts of their manu- 
facture, from the foreign as well as the home trade, is con- 
stantly increasing. 

The belt factory of P. Jewell & Sons, at Hartford, is a 
five story building, 185 feet long by 44 feet wide, with an 
L three stories high. The leather from which the belts are 
made comes to the factory direct from a large tannery in 
Michigan owned and operated by the firm. The leather all 
comes "in the rough," as it is called, that is, it is only 
tanned and dried, but is in no way finished at the tannery. 
The first operation to which it is subjected after coming to 
the factory is the scouring, as shown in the upper right 
hand sketch. Thorough scouring is one of the indispens- 
able requisites in good belt making, for by this operation the 
"bloom "from the bark liquors, with other coloring and 
resinous matters, not actually adding to the strength of the 
leather, are washed out. For this purpose the leather, hav- 
ing been thoroughly wet, is placed — either a whole or half 
hide, as may be desired, at a time — upon the movable bed 
of the scouring machine, which may be easily and quickly 
moved from side to side, or forward and backward, as ne- 
cessary. Over this bed, and attached to an arm from a 
shaft, is a sort of box, in which are fixed scouring stones 



similar to those used by curriers. There are two of these 
stones, one in each side of the box, and as the arm moves 
forward one of them makes a stroke on the leather, while 
with the backward movement the other gives a similar 
stroke. These stones are accompanied by stiff brushes, a 
small jet of water being at the same time constantly directed 
to where the stoning and brushing are being done. The 
workman is all the time moving the table on which the 
leather is spread out, so that this scouring may be effected 
on every portion, and he can make the strokes of any de- 
sired force. This machine will do as much scouring as it 
would be possible for three or four men to do by hand, and 
it is thought to do the work far better for leather to be used 
in making belts, as the powerful strokes it gives are very 
effectual for the thorough " setting out," or smoothing of 
the leather, making it to lie flat and even. 

The illustration to the left of the scouring room shows the 
workmen engaged in cutting up the leather, all wide belts 
being cut from the middle of a whole hide, and each width 
of belt having an especial part of the hide from which it is 
most desirable to cut it. 

The "stretching," as shown in another sketch, is of espe- 
cial importance in the making of a belt which is expected to 
run without giving trouble, for the necessity of having fre- 
quently to " take up " belts which stretch so as to become 
too loose is a serious inconvenience in a factory, where, 
oftentimes, a number of hands must stand idle until the 
difficulty is remedied. The stretching is accomplished by 
making fast each end of a piece of leather in clamps, then, 
with a lever, putting on all the strain which the leather will 
bear, and allowing it to stand under this strain for several 
hours. In this way the stretch is generally so well taken 
out that a new belt, where it has been properly put up, 
may often be run for months without requiring any attention. 
The " jointing " and " cementing," as shown in another 
sketch, embrace departmen ts of the business which formerly 
received very little attention, but are now recognized as of 
great importance. In the jointing, the ends having been 
made perfectly square, they are beveled and skived down, 
so that, where the laps occur, the belt shall be of an even 
and uniform thickness, and the fitting as nice and true as if 
! the whole belt were cut out of one piece of leather. It is 
especially important that this work be well done, for the 
smoother the surface of the belt is made the less air will 
[ pass under it and between it and the pulley, and the closer 
] the contact of the belt and pulley the more machinery will 
I the belt drive. The cementing of these ends or laps to- 
, gether is said to contribute much more to the strength of 
1 the belt than the riveting, and we have seen tests of belting, 
in which only cement was used for fastening the different 
lengths, where the leather gave way at other places rather 
than where the joint was made. 

The room devoted to riveting and finishing is shown in 
the large engraving at the bottom of the page, which gives 
a good idea of the extent of the business, and the methodical 
manner in which it is conducted, 

It is impossible, however, to make good belts without hav- 
ing a first-rate selection of just the right kind of leather — to 
obtain which the hides should be selected and the tanning 
operation conducted with that end in view. The Messrs. 
Jewell have a large tannery in Michigan, with a capacity 
for tanning 50,000 hides a year, which they run for the es- 
pecial purpose of giving them just the kind of leather they 
use in their belt factory. It is located where there is an 
abundance of bark, and where the choicest hides for belt- 
ing are to be had, namely, those from the grass-fed prairie 
cattle. These hides are, as a rule, superior to those taken 
from the stall-fed cattle of the Eastern States, the fiber of 
| the hide being more compact and solid, and making leather 
less liable to stretch than any other. The tanning process 
is not hurried, as it is in many cases with sole leather, and no 
hides are " worked in " which have any brands or cuts that 
would injure a belt. The best hides for this purpose are 
those from cattle four or five years old, as the hides of 
animals of that age have not been repeatedly stretched and 
shrunken, from changes in their condition, as is often the 
case with older ones, and the leather made from such hides 
is more likely to permanently remain straight. " I give it 
as my judgment, after thirty years of observation and ex- 
perience," says the Hon. Marshall Jewell, from whom most 

of the above facts have been obtained, ' ' that the best and 

i 

cheapest belt in the world is one made from the hide of a 
four or five year old bullock that has been fed on grass, the 
hide being tanned thoroughly with bark, and a long time 
given to the process, and the belt then being run with the 
grain or hair side to the pulley.'' 

It would be strange, however, in a business of such mag- 
nitude as the belt manufacture has now become, and which 
has attained its present proportions so recently, if there were 
not many competitors in the field now principally occupied 
by leather belting. India rubber and gutta percha, andcan- 

I vas, or one of the former in combination with the latter, are 
extensively used in out-of-door work and in wheel pits, or 
where the belts are constantly exposed to water, and for such 
work they serve a good purpose. In Europe there is a great 
variety of cheap belts, one kind consisting of refuse pieces 
of leather wired together. Belting is also made there of a 
species of Helvetia leather, so little tanned that it is here 
called rawhide; it is light, strong, and tough, but stretches 
easily, and is not as serviceable as are belts made of bark- 
tanned leather. The rawhide belting, occasionally used here 

, has something of the same characteristics. Many attempts 
have also been made to utilize metal in the manufacture of 



belts, but none of them have thus far met with any con- 
siderable success. A belt of this kind was brought forward 
in Russia some years ago, consisting of a chain whose links 
were locked together by small rods. Mr. Jewell, while Min- 
ister to Russia from the United States, negotiated for the 
control of the patent for this country, and put some of this 
belting in use on his own machinery. It was found, however, 
that this chain belt never got through stretching; the links 
became flattened and wore into each other, so that the belt 
lengthened a little every day, and, during the year in which 
it was in operation here, it had to be " taken up " as often as 
once a week, to the great annoyance and inconvenience of 
allwhowere dependent on it in their work. On a visit last 
year to the factory where it was manufactured, in St. Peters- 
burg, Mr. Jewell found that its use had been abandoned 
for the above reasons. Notwithstanding, therefore, all the 
efforts which have been and are being made to introduce 
other kinds of belting, experience has thus far proved that 
bark-tanned leather makes the best, and, for most purposes, 
the cheapest article furnished, when its perfect reliability and 
the amount of wear it will give are taken into consideration. 



The Hon. Marshall Jewell. 

Perhaps it is proper, in concluding this sketch of the 
leather belting manufacture, as conducted by one of the rep- 
resentative firms in that line of business, to give some of the 
principal facts in the life of the gentleman who is now at the 
head of the firm, who was in the house at its commence- 
ment, and who has, besides taking an active part in this way 
in the industrial progress of the country, filled several promi- 
nent positions in public life. Marshall Jewell was born in 
Winchester, N. H, October 25, 1825. For five generations 
back the Jewells had been tanners, and young Marshall, 
after receiving a common school education, supplemented 
by a few terms at the village academy, commenced learning 
his trade in his farther's tanyard. He afterward learned the 
business of currying, or the finishing of upper leather, and 
then, with the disposition for change so common with boys, 
drifted westward, and became engaged in the telegraph 
business, when that specialty was still in its infancy. He 
was for a while in the offices at Rochester, N. Y., Akron, 
O., Columbia, Tenn., and Jackson, Miss., and, in 1849, re- 
ceived an offer of the superintendency of the New York and 
Boston Telegraph Line, which he came North to accept. On 
reaching Hartford, however, he found his father started in 
the manufacture of belting, and, abandoning the telegraph 
business, cast in his fortunes with him. Mr. Jewell visited 
Europe in 1859 and in 1860, and again in 1865, when he 
spent a year abroad, visiting Asia and Africa; he also at- 
tended the French Exhibition of 1867, and in each of these 
visits he did good work, either in the way of extending the 
trade of his firm, or in gleaning information that would be of 
value in the prosecution of his tanning and belting business. 
In 1868 Mr. Jewell's name was first brought forward in a 
political canvass ;• he was nominated for governor of Connec- 
ticut. Four times afterward he ran for the same office, dur- 
ing periods of great excitement and when the personal 
character of the nominees was subjected to the closest scru- 
tiny, and was thrice elected, thus being successful in the 
race three times out of five in five successive years. In 
1873, just after he had retired from the governorship, he 
was appointed United States Minister to St. Petersburg. 
While there he found that many fraudulent imitations of 
American manufactures were being sold, notably in sewing 
machines, Fairbanks' scales, Collins' axes, etc., all of which 
were being palmed off as of American make. He at once 
commenced negotiating a trade mark treaty with Russia, 
wh ich was speedily concluded and ratified, by which Ameri- 
can interests in goods covered by trade marks were pro- 
tected. He also, at the especial suggestion of Mr. Jackson 
S. Schultz, made a careful investigation by which he dis- 
covered the process of making the peculiarly scented Rus- 

! sia leather, which had theretofore been made only in Rus- 
sia, the means by which this particular odor was imparted 
to the leather having been kept secret. He found that the 
manufacture and coloring were carried on according to sub- 

j stantially the same principles as those followed here, but 
that the aroma was given to the leather by the use of a small 
amount of birch bark tar, some of which he purchased and 
sent to New York. Since that time American manufacturers 
have made "Russia" leather as good as any that was ever 
made in Russia; they have also made a good deal which 
was greatly inferior, but the poor as well as the good have 
had what is called the "genuine Russia smell," so that this 
no longer affords a criterion by which to judge of the quality 
of the leather or the place of its manufacture. 

On the 1st of July, 1874, President Grant invited Mr. 
Jewell to return and take a place in his Cabinet as Post- 
master General, which position he assumed on the 1st of Sep- 
tember following. During his administration of the office, 
" straw " bidding, which had become a great evil in the de- 
partment, was suppressed, and the general efficiency of the 
postal service was greatly increased. He also negotiated a 
postal treaty with Canada, whereby the postage between the 
two countries was made the same as between different offices 
at home. Mr. Jewell retired from the Cabinet July 14, 1876, 
since which time he has given his attention entirely to the 
business of his firm. 



Notes on Belting. 

We think it would be greatly to the advantage of mill- 
owners, dyers, finishers, etc., if everybody who supplied 
them with machinery and other goods would imitate more 
largely the example taken by Messrs. 8. E. Morris & Co., 
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as regards their belting, in giving precise instructions re 
specting the employment of such machinery or goods. With- 
out holding ourselves responsible'for the following notes on 
belting, we are glad to find space for them, as embodying 
the result of the experience of a Arm who have had much to 
do in the matter. They say : The formula given below is 
based on the experience of engineers in Great Britain, 
America, and Prance. It serves the purpose of showing what 
width of belt will do the required work most efficiently, and 
at the same time last the maximum number of years. Many 
engineers, more especially in this country, are content to 
provide belts of greatly reduced width, and of single sub- 
stance instead of double; hence the frequent complaints of 
their stretching, breaking, and lasting so short a time. As 
a matter of convenience and arrangement of machinery, a 
narrower belt than that which is sliown by the generally ac- 
cepted formula is often imperative; but, in the absence of 
any such conditions, it is questionable economy to' depart 
materially from it. The following may be regarded as an 
axiom : To use a belt of ample width and substance for the 
work required is to secure for it a long existence, with satis- 
faction to all concerned. 

Directions for Calculating the Width of Belts Required for 
Transmitting Different Numbers of Horse Power. 

Multiply 33,000 by the number of horse power to be trans- 
mitted ; divide the amount by the number of feet the belt is 
to run per minute; divide the quotient by the number of feet 
or parts of a foot in length of belt contact with smaller 
drum or pulley; divide this last quotient by six, and the re- 
sult is the required width of a single tanned leather belt in 
inches. 

Explanations. — The figures 33,000 represent the number of 
lb. a horse is reckoned to be able to raise one foot high in a 
minute. To obtain the number of feet a belt runs per 
minute, find the number of revolutions per minute of the 
driving shaft and multiply by the circumference of the 
drum, which is always 3'1416 its diameter. The final 
division by six is because half a pound raised one foot high 
per minute is allowed to each square inch of belting in con- 
tact with the pulley; a pound must therefore be allowed to 
two square inches, or six pounds to a strip one foot long and 
one inch broad. 

Example. — Required the width of a single belt, the 
velocity of which is to be 1,500 feet per minute; it has to 
transmit 10 horse-power, the diameterof smaller drum being 
four feet, with five feet of its circumference in contact with 
belt: 

33.000 X 10 = 330,000 -=- 1,500 = 220 -=- 5 = 44 -=- 6 = 7^ 
inches, the required width of belt. 

Directions for Calculating the Number of Horse-power which a 
Belt will transmit. 

Divide the number of square inches of belt in contact 
with the pulley by two; multiply this quotient by the 
velocity of the belt in feet per minute; again divide the total 
by 33,000, and the quotient is the number of horse-power. 

Explanations. — The early division by two is to obtain the 
number of lb. raised one foot high per minute, half a 
pound being allowed to each square inch of belting in con- 
tact with the pulley. 

Example. — A six inch single belt is being moved with a 
velocity of 1,200 feet per minute, with four feet of its 
length in contact with a three foot drum. Required the 
horse-power: 

6 X 48 = 288 -*- 2 = 144 X 1,200 = 172,800 -4- 33,000 = say 
5}4 horse-power. 

It is safe to reckon that a double belt will do half as much 
work again as a single one. Belting made from " Helvetia " 
leather is much stronger and will bear a 
heavier strain than that made from ordinary 
tanned leather. 

Hints to Users of Belting. 

1. Horizontal, inclined, and long belts give 
a much better effect than vertical and short 
belts. 

2. Short belts require to be tighter than 
long ones. A long belt working horizontally 
increases the grip by its own weight. 

3. If there is loo great a distance between 
the pulleys, the weight of the belt will pro- 
duce a heavy sag, drawing so hard on the 
shaft as to cause great friction at the bearings; 
while at the same time the belt will have an 
unsteady, flapping motion, injurious to itself 
and to the machinery. 

4. Care should be taken to let belts run free 
and easy, so as to prevent the tearing out of 
lace holes at the lap; it also prevents the rapid 
wear of the metal bearings. 
• 5. It is asserted that the grain side of a 
belt put next to the pulley will drive 30'per 
cent, more than the flesh side. Experience 
can alone verify this; but when belts are re- 
quired to be worked this way, the fact should 
be stated in the order, so that the riveting 
may be arranged accordingly. 

6. To obtain a greater amount of power from belts, the 
pulleys may be covered with leather; this will allow the 
belts to be run very slack, and give 25 per cent, more 
durability. 

7. Leather belts should be well protected against water 
and even loose steam or other moisture. 

8. Belts working in very wet places should be ordered to 
be waterproofed. 



9. A careful workman will see that his belts are re- 
dressed about every four months, by sponging the dirt from 
them with warm soap and water ; then drying with a cloth, 
and, while still damp, rubbing in castor oil or currier's 
grease, which will be readily absorbed, the leather being 
moist from washing. Castor oil has the additional advan- 
tage of preventing rats attacking the leather. 

10. In putting on a belt, be sure that the joints run with 
the pulleys, and not against them. 

11. In punching a belt for lacing, it is desirable to use an 
oval punch ; the larger diameter of the punch being parallel 
with the belt, so as to cut out as little of the effective sec- 
tion of the leather as possible. 

12. Begin to lace in the center of the belt, and take care to 
keep the ends exactly in line and to lace both sides with 
equal tightness. The lacing should not be crossed on the 
side of the belt that runs next the pulley. Thin but strong 
laces only should be used. 

13. It is desirable to locate the shafting and machinery so 
that belts shall run off from each other in opposite directions, 
as this arrangement will relieve the bearings from" the fric- 
tion that would result' where the belts all pull one way on 
the shaft. 

14. If possible, the machinery should be so planned that 
the direction of the belt motion shall be from the top of 
the driving to the top of the driven pulley. 

15. Never overload a belt. 

16. A careful attendant will make a belt last many 
years, which through neglect might not last one. — lextile 
Manufacturer. 



NEW WEIGHTED HORSESHOE. 

The annexed engraving represents an improved weighted 




SEIXAS' WEIGHTED HORSESHOE. 

horseshoe invented by Mr. Eugene E. Seixas, of Galveston, 
Texas. The improved horseshoe is designed to be used in 
training horses to trot rapidly by causing him to extend his 
strides. It squares his step, and may be used for preventing 
him from striking his knees with his feet. 

In the engraving a part of the weight is broken away to 
show the form of the shoe under the joint, and Pig. 2 is a 



IMPROVEMENT IN FIREPLACES. 

The annexed engraving represents an improved fireplace 
damper plate and arch bar recently patented by Mr. Clark 
Hanes, of "Wheeling, West Va. It serves the purpose of 
an arch bar for sustaining the brick wall over the fireplace, 
opening also as a damper for regulating the draught and 
for preventing the falling of soot when the fireplace is not 
in use. 

The engraving shows the plate and damper in position in 
the fireplace, and also gives a face view in perspective. 

A is a cast iron plate of sufficient length to rest on the 
walls at the side of the fireplace, and having the oblong 
iperture, C, which is sufficient for the escape of smoke. A 
damper, B, fitted between two ribs on the plate, A, is capa- 
ble of being moved so as to cover the opening, C. The 
plate is ribbed to give it sufficient strength to sustain the 
weight of the wall above the fireplace, and thus obviates 
the necessity of building an arch for that purpose. 

This invention facilitates the construction of fireplaces, 
and renders them free from one of the principal objections 
brought against them, that is, the escape of soot through 
the flue opening into the room when the fireplace is not in 
use. 



RECENT INVENTIONS. 

Mr. Solomon B. Ellithorp, of Rochester, N. Y., has in- 
vented an improvement in waxing mechanisms for sewing 
machines. It consists of two arms carrying sponges, which 
are moved reciprocally by the operating mechanism of the 
machine in such a manner that they pass over melted wax 
held in a suitable receptacle, taking up a suitable quantity 
thereof, and at the proper time are rubbed and clasped 
against the two threads carried by the needle and shuttle. 

An improved cord adjuster has been patented by Mr. 
William W. Batchelder, of New York city. The object of 
this invention is to furnish cord adjusters and holders so 
constructed that cords maybe moved longitudinally through 
them as required, and may be held securely in place when 
adjusted. It consists in a cord adjuster and holder 
formed of a tube having longitudinal flanges or ribs upon 
its inner surface, an interior swiveled spiral and a swiveled 
collar, so constructed and arranged that the cord may be 
moved longitudinally by turning the collar. 

Mr. Alfred E. Peroe, of Ti voli, N. Y., has patented an im- 
proved process of obtaining wort, which consists in first dis- 
solving the diastase of the ground malt in warm water at 
less than a converting temperature, and then bringing the 
mash to and keeping it at a convertingheat by continuously 
drawing the wort from the bottom of the tub, heating, and 
passing it through the mash, as specified. 

Mr. Edward Earle, of Brooklyn, N. Y., has patented an 
improved fishing rod which consists in providing the ordi- 
nary ferrules or tubes that are fitted to slip together with an 
annular cap or socket piece that covers the end of the outer 
tube and prevents water from working in and rotting the 
rod. 

Mr. Charles J. Everickx, of Paris, Prance, has patented 
a system of articulation or joints for portable furniture, so 
that it can readily be folded up to occupy a very small space 
and can be conveniently carried. 




FIREPLACE DAMPER PLATE AND ARCH BAR. 



section of a portion of the shoe and weight taken through 
the joint. The weight is fitted to a rabbet or recess formed 
in the shoe, and is held in place by three screws, so that it 
may at any time be removed if required. 

When it is necessary to use the device for preventing the 
horse from striking bis knees with his feet the weight is 
made to extend farther back upon one side than the other, 
as shown in the dotted Hues in Pig, 1, 



New York City Fire Department. 

The statistics of the Fire Depart ment show that there were 
1,541 fires in the city in 1879, against 1,655 in 1878. In 1877 
there were 1,450. The only printed statistics with which 
these can be compared are those of the first three years of 
the existence of the paid department — 1866, 1867, and 1868 
— when there were 798, 873, and 740 fires re- 
spectively. The increase in number of fires 
is accounted for by the increase of the city 
and the addition of such districts as West- 
chester to the area covered by the statistics. 
The higher efficiency of the Pire Department 
is indicated in the fact that while the per- 
centages of total destruction of buildings by 
fire were 7, 6J, and 5 per cent for 1866, 1867, 
and 1868 respectively, the percentages for 
1877, 1878, and 1879 were only 3-45, 1-14, and 
1'6 per cent of total loss. This difference is 
said to be due to the perfected system of fire 
alarms now in use; the convenient arrange- 
ment of quarters for men and horses, insurirg 
the promptest response to the signals, and 
the introduction into the city of a large num- 
ber of new hydrants, which have always been 
erected as soon as the Commissioners request- 
ed them. 

The principal causes of fires have been 
carelessness on the part of servants or occu- 
pants of houses (this is accountable for nearly 
one-quarter of all the fires), foul chimneys, 
explosion of kerosene lamps, and window 
curtains near gas jets. The number of fires 
from, kerosene has been reduced from 136 in 
1877 to 92 in 1879, by the methodical inspec- 
tion of the oil offered for sale, and the regulation of 
its quality and of the quantity kept in store. Men are 
constantly employed in collecting samples, which are 
labeled and tested, and the dealer is attended to if his sam- 
ple is below the standard fixed by law. The dealers are 
getting to understand that they cannot keep an inferior oil 
without detection, and the consequence is that there is sel 
dom any offered for sale that is not of good quality. 
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THE MOHOLI OALAOO. 

The moholi galago is nearly sixteen inches in length, 
inclusive of the tail. Its color is gray, with irregular mark- 
ings of a deeper hue. The under parts of the body are 
nearly white, and the limbs are slightly tinged with a golden 
luster. The tail is not very bushy, excepting at the extre- 
mity, and its color is a chestnut brown. The texture of the 
fur is very soft, and there is a slight wooliness in its setting. 

Nocturnal in habits, it sleeps du- 
ring the day, with its large ears 
folded over the head in such a man- 
ner as to give it the aspect of an 
earless animal. More active than 
the loris, the moholi does not secure 
its prey by stealing on it with slow 
and silent movements, but leaps 
upon the flying insects on which it 
loves to feed, and seizes them in its 
slender paws. Besides insects, va- 
rious fruits form part of the mo- 
holi's food, more especially such 
as are of a pulpy nature, and it is 
said that the moholi eats that vege- 
table exudation which is known 
by the name of gum Senegal. Its 
diurnal repose is taken in the 
curious nest which it builds in the 
forked branches of trees, using 
grass, leaves, and other soft sub- 
stances for the purpose. In this 
lofty cradle the young are nurtured 
until they are of an age to provide 
for themselves. 

The face is full of expression, in 
which it is aided by the large and 
prominent ears; and the creature 
is said to contract its countenance 
into strange grimaces, after the 
fashion of the ordinary monkeys. 
Like the monkeys, too, it can leap 
for some little distance, and springs 
from one branch to another, or 
from tree to tree, with agility and 
precision. The moholi galago is 

an inhabitant of Southern Africa, having been found by 
Dr. Smith hopping about the branches of the trees that bor- 
dered the Limpopo river, in twenty-five degrees of south 
latitude. 



NATURAL HISTOKY NOTES. 

Insects Destroyed by Fungi. — Dr. Hagen, of Harvard Uni- 
versity, in a paper on the destruction of obnoxious insects, 
after describing some experiments which had been-made by 
Mr. J. H. Burns and others, draws the following conclu- 
sions: 1. That the common house fly is of ten killed by a 
fungus (Spore ndonema), and that in epizootics a large num- 
ber of insects are killed by the same vegetable parasite. 2. 




SPIDER CRAB. 

The body of this singular little crustacean is almost trian- 
gular, with a pointed protruding head. Notwithstanding its 
long slender legs it moves veryslowly, never swimming, but 
crawling without touching its body to the ground. All 
kinds of sea tangle, plants, and sponges plant themselves on 
the backs of these crabs, sometimes 
completely enveloping them. These 
growths are so constant and so rapid 
that the creature can only free itself 
at the time when it changes its skin. 
This portable garden furnishes the 
crab with food which it gathers 
with its shear-like claws. 



MOHOLI.— Galago Moluk 

That the fungus of the house fly works as well as yeast for 
baking and brewing purposes. 3. That the application of 
yeast on insects produces in them a fungus which becomes 
fatal to insects. 4. That in the experiment made by Mr. 
Burns, all potato beetles sprinkled with diluted yeast died 
from the eighth to the twelfth day, and that the fungus was 
found in the vessels of the wings. He admits that further 
experiments are necessary to find out the most convenient 
method of application. 

The Floating Fern. — One of the most widely disseminated 
tropical ferns is Oeratopteris thalictroides — a plant easily 



Hybrid Geese. 

Mr. Charles Darwin communi- 
cates to the current number of Na- 
ture an interesting case, in which 
hybrid geese, the offspring of two 
distinct species, have proved quite 
fertile inter se. The common goose 
and the Chinese goose are so dis- 
tinct that they have been placed in 
different genera or sub-genera; and 
yet they interbreed, and their off- 
spring prove fertile. Mutual ster- 
ility is, therefore, shown to be no 
safe or immutable criterion of spe- 
cific difference. 

We have, however, says Mr. Dar- 
win, much better evidence on this 
head, in the fact of two individu- 
als of the same form of hetero- 
styled plants (those in which the 
style varies in length in different 
flowers) which belong to the same 
species, yielding, when crossed, 
fewer seeds than the normal num- 
ber, and the plants raised from 
such seeds being, in the case of 
Lythrum saliearia, as sterile as the most sterile hybrids 




Burled Oak Timber. 

In deepening a river in the neighborhood of Norrkoping, 
says the Timber Trades Journal, in order to make it acces- 
sible for ships of heavier draught, among several objects of 
interest brought up from the bottom, eight oak trees were 
found at a depth of seven feet under the old bottom. The 
bark was almost decayed, and when it was taken off the 
wood was found to be hard and black, resembling ebony. 
The trees are supposed to have been lying in the earth 900 
years. The trees have been sold to a firm of joiners, who 
intend using them for cabinet work. « 



SPIDER CR A.B,—Stenorhynchus Longirostris. 

cultivated and propagated. Mr. Curtiss, in the Botanical 
Gazette, records the fact that he has collected fertile speci- 
mens of it in Florida. It appears to exist, under widely dif- 
ferent conditions, and it is very variable in size, and in the 
cutting of the fronds. Several of the forms have been de- 
scribed as species, and they are also cultivated under the 
generic name of Parkeria. Regarding the forms as belong- 
ing to one species, varying according to its habitat, it is 
generally dispersed in tropical and subtropical Asia, Africa, 
America, and Australia. Sometimes it grows in the muddy 
banks of rivers, in marshes, and other wet places, rooting 
in the ground. It is often found floating, however, like 
Pistia and Azolla, Mr, Curtiss found it floating free in 



water ten feet deep. Like some species of Aspteniwm, it 
propagates very freely from the buds which are abundantly 
produced on the fronds. Sometimes, as Wilson observed in 
Jamaica generally, the floating wild plants are much smaller 
than the cultivated ones, ranging less than six inches in 
height, including the fertile as well as the rosette of broad 
sterile fronds. 

" Voice" in Fishes. — In a recent number of Nature, Mr. S. 
E. Pool gives an interesting account 
of an observation made by him in 
support of the claim that fishes are 
endowed with the faculty of voice. 
He stated thcit while engaged in a 
survey of the Disang River, in 
Eastern Asia, some six years ago, 
he had occasion to sound the depth 
of a pool. When seated in a small 
canoe and slowly nearing it, he sud- 
denly became aware of the presence 
of a number of fishes called 
"mahsir." They were evidently 
attracted by the canoe, and Mr. 
Pool surmised that they might pos- 
sibly think it a huge dead fish. 
While watching their movements 
he became aware of a peculiar 
' ' cluck "or percussive sound, which 
was frequently repeated on all sides, 
and coming from below, but near 
by. This was soon traced to the 
"mahsir," and one of them made 
distinct sounds which were an- 
swered by others. He states that 
in some parts of eastern Assam a 
large bivalve sings in concert with 
others. i 

The apparatus by means of which 
certain fishes are enabled to produce 
sounds has, according to the Gorre- 
spondance Scientifigue, been studied 
quite recently by a Danish natural 
ist, M. W. Sorensen. This gentle- 
man, during his residence, in 1877 
and 1878, at the point where the 
Riacho del Oro empties into the river Paraguay, discovered 
that the principal organ of sound was the swimming blad- 
der. This, in the siluroids, is somewhat elastic throughout 
its whole length, while in the characins the elasticity 
depends especially on flat bands or round cords in its walls. 
The swimming bladder, as an organ, acquires its greatest 
development in the siluroids. In the species of the genera 
Platystoma and Pseudaroides it is divided by one longitudi- 
nal septum, and several transverse ones, into a few cham- 
bers or cells which communicate freely with each other. In 
the genus Boras, the swimming bladder has numerous appen- 
dages which are divided internally 
by incomplete septa, into a large 
number of small cells. In all these 
fishes the transverse apophyses of 
the first two or three vertebrae, and 
often a portion of the arch of the 
first vertebra, are not only joined 
together, but also with the posterior 
part of the cranium and the apo- 
physes of the first vertebree, by 
very strong elastic membranes. The 
transverse apophyses of the second 
and third vertebras are in the form 
of very powerful springs, and are 
closely connected with the swim- 
ming bladder. The sound is pro- 
duced by the action of muscles, 
which are inserted either directly 
on the swimming bladder or on the 
transverse apophysis of the third 
vertebra. In the characins, the 
elastic parts of the swimming blad- 
der are stretched longitudinally by 
the contraction of the muscles, and 
the vibration which results from 
this rhythmical movement is trans- 
mitted to the air contained in the 
cavity of the bladder. In the silu- 
roids, the anterior part of the blad- 
der is drawn alternately backward 
and forward by the contraction and 
relaxation of the muscles; and* du- 
ring these movements the air, in 
passing through the incomplete 
transverse septa, sets the latter in 
vibration, and thus a sound is produced. The loudness of 
the sound emitted is in direct proportion to the velocity 
with which the springs vibrate. The fishes studied by M. 
Sorensen in connection with this subject belonged to the 
genera Ageniosus, Doras, Platystoma, Prochilodus, Ohalcinus, 
and a few others. 

An Open Winter and Spring Flowers.— At a meeting of 
the Torrey Botanical Club, on January 13, one of the mem- 
bers reported that he had found the liver leaf (Hepatica tri- 
loba) and the field chickweed (Oerastium areense) in flower 
on the 11th of January of the present year, at Riverdale on 
the Hudson ; and it was also stated by another member that 
the flower buds of the trailing arbutus gave evidence that 
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they would soon open if the present warm weather con- 
tinued. 

The Sagacity of Penguins. — In the report of M. B. Mouchez 
on the Transit of Venus Expedition to the Island of Saint 
Paul, now being issued by the French Academy, the author, 
in speaking of the habits of the penguins, as observed on 
that island, gives the following instance of their sagacity. 
When these birds, which are extremely awkward and slow 
in their movements and incapable of flight, come to a per- 
pendicular wall of rock, and can find no way of passing 
around it, they prepare to scale ft in the following manner: 
The first arrived squat down close to the base of the rocks, 
then those which follow press up closer and closer, and, 
climbing over the backs of the former, make, in their turn, 
a gradual series of short steps, over which the remainder 
pass. Unfortunately M. Mouchez neglects to inform us 
how the birds which form the bottom rounds of the ladder 
manage to get over! 

The Utility to Flowers of their Beauty. — Mr. Darwin, in 
his "Origin of Species," says that "flowers rank among the 
most beautiful productions of nature, and they have be- 
come, through natural selection, beautiful, or rather con- 
spicuous, in contrast with the greenness of the leaves, that 
they might be easily observed and visited by insects, so that 
their fertilization might be favored. I have come to this 
conclusion from finding it an invariable rule that when a 
flower is fertilized by the wind it never has a gayly-colored 
corolla. Again, several plants habitually produce two kinds 
of flowers — one kind open and colored, so as to attract in- 
sects; the other closed and not colored, destitute of nectar, 
and never visited by insects. We may safely conclude that 
if insects had never existed on the face of the earth, the 
vegetation would never have been decked with beautiful 
flowers, but would have produced only such poor flowers as 
are now borne by our firs, oaks, nut, and ash trees, by the 
grasses, by spinach, docks, and nettles." With this for his 
text, the Hon. Justice Pry, in an interesting article in the 
December number of the Contemporary Review, proceeds to 
discuss the facts bearing on the case, both such as have been 
observed by himself and by others, and arrives at the fol- 
lowing conclusions: 1. That conspicuousness is a step to- 
ward fertilization in one mode, and might therefore well be 
used by an artist loving at once beauty and fertility. 2. 
That there is no such preponderating advantage in beauty 
as should convert the ugly wind-fertilized flowers into the 
brilliant insect-fertilized flowers. 3. That in an infinite 
number of cases beauty exists, but without any relation to 
the mode of fertilization. 4. That it is maintained in many 
cases where the uglier and less beautiful plant is more use- 
ful, as in the case of the violet. 5. That even where con- 
spicuousness is useful, it furnishes rio complete account of 
the whole beauty of the flower. 

As to the application of these facts to the two rival theo- 
ries-, if, on the one hand, nothing has become beautiful but 
through the utility of beauty, the latter will be found where 
it is useful and nowhere else. But investigations show that 
beauty is found where there is no utility; so the theory, in 
our present knowledge, is inadmissible. If, on the other 
hand, there be an artificer in Nature who loves at once util- 
ity and beauty, he may use the one sometimes as the mean 
to the other, or he may use beauty without utility; and the 
presence of beauty without utility is intelligible. 



Peach Tree Borer Infesting Almonds. 

During the past half dozen years the double white and 
pink almond shrubs growing in my garden have shown signs 
of being badly diseased. At first I thought little of it, as 
these shrubs are plentiful and multiply quite rapidly by suck- 
ers, but so many died outright that I was led to make a care- 
ful examination of their roots, and in these, and in the stems 
just below the surface, large numbers of the larva of the com- 
mon peach tree borer (jEgeria exitiosa) were found. Peach 
trees being but little grown in my neighborhood the borers 
took to the almonds and here kept at work until few good 
plants are left. 

Having quite a large number of the almonds, and seeing 
that the borers were well established, I concluded to leave 
them undisturbed in order to watch their progress during 
the summer, and ascertain if Harris was correct in saying 
that the moths appeared at all times from June until Octo- 
ber. At various times during the summer I dug up almond 
plants, and invariably found grubs of all sizes, from those a 
few days old up to the nearly or quite full grown, but no 
pupse were discovered under the bark or in the earth immedi- 
ately surrounding the wood, a fact that leads me to believe 
that the grubs go a much greater distance from their burrows 
before passing into the pupa state than is generally sup- 
posed. Pupae that are so frequently found in the gum ex- 
uding from peach trees are probably imprisoned there and 
cannot get away, else they would do so and find a more con- 
genial place for passing through their final transformation. 
Harris states that the pupse are found in the gum of peach 
trees; also under the bark and in the ground; but so far as 
my own observations extend I conclude that they will 
always seek the latter. 

The old dwarf almond bushes in gardens are excellent 
breeding places for this insect, and it would be well for all 
who love such plants to examine them occasionally, and de- 
stroy all the grubs found. Peach trees may be protected 
with tar paper bands, but this is not practicable with such 
slender and free sucking plants as the dwarf flowering 
almond. — A. S. F. , American Entomologist. 



Saccharomyces Exlguna, 

This variety of alcoholic ferment was identified by Rees, 
who met with it in the fermented juice of fruits. The cells 
are elongated and almost cylindrical in form, and are gone- 
rally joined together so as to give a star-shaped appearance; 
their average length is '000118 inch, and their diameter only 
000098; they are therefore much more minute than the ordi- 
nary yeast cells, and on this account are somewhat difficult 
to detect under the microscope ; like all the other varieties 
of this species they multiply by budding and sporation. We 
are led to give these particulars of this form of ferment, says 
the Brewers' Guardian, in consequence of some recent 
researches of Muller and Hauer, which seem to prove 
that the deterioration of beer is largely due to the presence 
of this organism. 

Some few years since Engel stated that the existence of 
Saccharomyces exiguus in beer ultimately produced a most 
unpleasant flavor, and these latest researches corroborate 
this view ; we are now told that beer containing this ferment 
rapidly undergoes change; its brilliancy and pure flavor dis- 
appear, and soon becomes cloudy and acquires a greenish- 
gray tinge, and develops a moat unpleasant taste and smell. 
It is, therefore, of the utmost importance that brewers should 
examine their seed yeast most carefully with a powerful mi- 
croscope, in order that they may reject any samples which 
contain this most injurious ferment; its detection is not easy, 
on account of its extreme minuteness, but with practice the 

cells may be identified. 

— ■*■•»♦ 

The Germs Floating In the Atmosphere. 

An elaborate series of experiments has been undertaken 
by M. E. C. Hansen, at the Carlsberg Laboratory, with the 
object of identifying the various organisms which float about 
in the atmosphere, and which are found in worts and beer. 
These investigations form a valuable addition to those of 
Pasteur and Tyndall, who have already placed on record the 
results of their experiments in the same direction. It has 
been observed that the germs of yeast proper are very seldom 
met with in the atmosphere, but an infinite variety of moulds 
abound in almost all parts Pasteur found that besides 
moulds and bacteria, he occasionally me^ with the following 
organisms: Mueor racemosus, Saccharomyces mycoderma, S. 
pastorianus, S. ellipsoideus, S. apiculatus, S. cerevisim, and bac- 
teria, producing butyric and lactic acids. 

M. Hansen found in his experiments that saccharomyces 
are very seldom met with in the atmosphere; bacteria are 
usually present, but they are not nearly so plentiful as the 
various kinds of moulds, among which Penicillium glaucum 
is the most common. In very cold weather it was noticed 
that all varieties of saccharomyces disappeared, but even 
then moulds and certain forms of micro-bacteria were to be 

met with. 

.. i « > — 

One Year's Production of Petroleum. 

The petroleum business during the year just closed has 
been marked by many results never before attained. The 
enormous production of crude (nearly 20,000,000 barrels) ex- 
ceeded the production of any previous year by about 
5,000,000 barrels. The average price of crude at the wells 
for the year was 94% cents per barrel, being 39% cents less 
than for the year 1874, which has been heretofore considered 
the " cheap oil year." 

The number of wells drilled during the year was 3,038, 
which number was not greatly in excess of former years; 
only about 6^ per cent of the wells completed proved to be 
dry or worthless, against 11 j per cent of dry holes developed 
in 1878. The shipments out of the producing regions have 
been larger than in any previous year, amounting to nearly 
16,000,000 barrels, which exceeded the shipments of 1878 
nearly two and a quarter million barrels. The accumulation 
of stock in theproducingregionsof Pennsylvania during the 
year has been without a parallel in the history of the trade; 
the amount of stock January 1, 1879, was 4,615,299 barrels, 
and on January 1, 1880, 8,470,490 barrels, being an increase 
of 3,855,191 barrels in 1879. 

The great Northern, or Bradford district, has contributed 
largely to these results; in fact for the last two years this 
field has been the chief point of interest in the oil country, 
where most of the operators have congregated and most of 
the developments have taken place. In the last five years 
there have been about 6,000 wells drilled, 5,100 of which are 
now producing oil at the rate of about 45,000 barrels per 
day. The total production in that district from August, 
1875, to December 81, 1879, was 21,991,544 barrels, and the 
shipments out were 15,771,214 barrels, leaving a stock in 
tanks of about six and a quarter million of barrels. The ex- 
ports of petroleum for the year have beenunprecedentedly 
large, exceeding all former years by many million gallons. 
The stocks held in European ports are also quite large, ex- 
ceeding the amount held at the same time in 1878 some 
500,000 barrels. 

The maximum production of crude petroleum in the Penn- 
sylvania oil fields was reached in August, 1879. Since that 
time the production has undoubtedly been steadily on the 
decline, and from present indications we may look for a con- 
tinued decline, slowly but surely, until some new and now 
unknown field shall be found which shall yield the precious 
fluid bountifully. 

There was a steady increase of stock at the wells during 
the first eight months of the year, which was not reported 
and did not go into the account in making up productions 
and stocks. The pipe lines prior to September did not take 
from the wells their production, which was evident from the 
overflowing tanks everywhere to be seen in the Bradford dis- 



trict. Since the month of August the wells have not only 
been relieved, but the lines have been taking all the produc- 
tion and steadily drawing on well stock. The month of 
December shows that the stock at the wells has been depleted 
about 182,250 barrels, which we have credited to productions 
and stock by distributing 750 barrels a day through the first 
eight months of the year. — Stowell's Reporter. 



Fluid for Preserving Organic Substances. 

M. Wickersheimer, of the University of Berlin, has in- 
vented a fluid for the preparation of animal and vegetable 
tissues, which surpasses anything before known in its power 
of preserving the color, form, and elasticity of specimens 
treated with it. 

The fluid may be injected into the veins of the body to be 
preserved by it, or the entire object may be immersed in it. 
In either case the elasticity of the tissues and .the flexibility 
of the joints are preserved. 

At a recent meeting of the Philadelphia Academy of Na- 
tural Sciences, Professor Barbeck described a number of 
skeletons, which showed beautifully the combined move- 
ments of the chest, larynx, and other parts engaged in the 
mechanism of breathing. Several skeletons of snakes,which 
had been treated with the fluid more than a year previously, 
permitted of undulatory and spiral movements. Lungs thus 
prepared may, even after years, be inflated by means of bel- 
lows. Such old lungs were seen to swell to ten times their 
size in the collapsed state, the lobes became distinct, the 
brown color gradually changed into red, and the whole organ 
appeared as if taken from a fresh body. Sections of deli- 
cate tissues, morbid formations which have been removed 
by an operation, will appear after months as if in a fresh 
state, and may thus be preserved for future study. 

All sorts of vegetable organisms may also be preserved in 
this fluid. A colony of exquisite fresh water algse, which 
had been in the fluid for a year, appeared to be growing in 
the water. 

The Prussian Government has purchased this valuable 
discovery, and the Minister of. Instruction has published it 
in his official organ for the benefit of the scientific world. 
The formula for the preparation of the fluid is as follows : 
In 3,000 grammes of boiling water dissolve alum, 100 
grammes; common salt, 25 grammes; saltpeter, 12 grammes; 
carbonate of potash, 60 grammes; arsenious acid, 10 
grammes. After cooling and filtering, add to every ten 
liters of the solution four liters of glycerine and one liter of 
methylic alcohol. 

The method of application differs according to the nature 
of the objects to be preserved. Anatomical preparations 
that are to be preserved dry are immersed in the fluid from 
six to twelve days, according to their size, then taken out 
and dried in the open air. Hollow organs, such as the 
lungs, etc., must be filled with the preserving fluid, then 
laid in a vessel containing the same liquid, and afterward 
distended with air and dried. Smaller animals, such as 
crabs, beetles, lizards, frogs, etc., if the natural colors are to 
be preserved unchanged, are not to be dried, but put im- 
mediately into the preparation. The same fluid may be used 
for the purpose of preserving human bodies during trans- 
portation, or even for more permanent embalming. 

Milk a Forbidden Food In China. 

The Chinese, who esteem rats to be a delicacy, are down 
on the use of milk. The following translation of a Chinese 
placard regarding the highly immoral practice of consuming 
cow's milk is sent to the Fooehow Se'rald for publication: 
" Strictly refrain from eating cow's milk ! Man should not 
rob the beasts of their food. Moreover of all beasts the cow 
is the most useful and meritorious. Men who do not dis- 
criminate between mankind and beasts are worse than sense- 
less. Those who sell milk darken their consciences for gain, 
and those who eat cow's milk foolishly think they are bene- 
fiting their bodies. Men whs take medicine should first 
carefully investigate and find out its nature. Why do not 
those who eat cow's milk consider and inquire into its origin ? 
For instance, men beget children, and while the children are 
small they depend upon milk for their nourishment; so it is 
also with beasts. But when men buy milk to eat, do they 
not do injury to the life of the calf? And is there not bitter 
hatred and distress in the minds of both cow and calf? 
Beasts cannot speak; how then are they able to tell the man 
that, in eating the milk of beasts, his body becomes like that 
of birds and beasts? But if men wish to take strengthening 
medicine, there are numberless other articles in the world 
that are beneficial ; and what necessity then is there for tak- 
ing cow's milk? Besides this, the death and life of men 
have their fixed number and limit, and this cow's milk can- 
not lengthen out and continue the life of man. Since, then, 
all know the truth — that it cannot do this, all ought to act 
with loving and benevolent spirit. Especially all who re- 
ceive this exhortation should keep from eating milk. The 
children of those who cause their families to refrain from 
eating milk will be preserved to grow up; they also will 
thus lengthen out their own lives, and will escape from evil 
in time of fatal epidemics. If such persons be able also to 
exhort others, who are ignorant of first principles, to leave 
off the eating of milk, their descendants shall surely prosper. 
Published by the Hall of Good Exhortations. The Xylo- 
graphic blocks are deposited in the Ung Ling Koh." 
< < t > » ■ 

It is said that the adhesiveness and durability of a solu- 
tion of 100 parts gum arabic in 250 parts water may be in- 
creased by adding 2 parts of sulphate of alumina. 
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ANCIENT EGYPTIAN GLASSWARE. 

On the tomb of Beni Hassan there are paintings repre- 
senting Theban glass blowers working with blowpipes like 
those used at the present day. These*paintings are sup- 
posed to date from the reign of Osortasen I., about 3000 
B. C. At Thebes a necklace of glass beads was found bear- 
ing the name of the Queen of Thothmes III., who reigned 
about 1500 B. C. The Egyptians were skillful in the mani- 
pulation of glass, as many specimens preserved in the Brit- 
ish Museum attest. Our engraving shows several specimens 
of this ancient ware; some of it is made of party-colored 
glass, while other specimens are plain. 

m | f , m 

Why the SScy appears Blue. 

"Why is the sky blue?" is a question, says a recent num- 
ber of the Academy; which has often been asked, but never 
satisfactorily answered. Helmholtz offered an explanations 
which depended on the reflection of solar light by the air 
particles in the atmosphere. These particles being very 
minute would reflect preferably the shortest waves of light, 
namely blue waves, while they would allow 
the longer waves, corresponding to green and 
red light, to pass through them; just as a log 
of wood floating on the surface of Stillwater 
would throw off the tiny wavelets caused by 
a falling drop in its neighborhood, while the 
same log in long ocean swells would be tossed 
to and fro without noticeably impeding the 
progress of the waves. 

Dr. E. L. Nichols (in the Philosophical Ma- 
gazine for December) has propounded another 
view, which has much to recommend it. Ac- 
cording to Young and Helmholtz's theory of 
color-impression there are in the eye three sets 
of nerve-termini, one set chiefly influenced 
by the red, another by the green, the third 
by the violet rays. The impression of color 
is the resultant of the intensities of these 
three effects. The impression upon these 
nerves is not directly proportional to the in- 
tensity of the ray, the different nerve-termini 
being subject to different laws. For very 
feeble rays the " violet " nerves are very sen- 
sitive, while the " green " and " red " nerves 
scarcely act at all. As the light increases in 
intensity the "red " and " green " nerves in- 
crease in activity, while the " violet " nerves 
become tjred and dazzled. For rays of daz- 
zling brilliancy the " red '' nerves are in their 
most sensitive condition. Thus, of the sim- 
ple colors, as the brightness increases, red 
and green change to yellow, blue becomes 
white. Daylight at ordinary intensities, af- 
fects the three sets of nerve-termini equally; 
the resultant impression is whiteness. Now 
daylight is simply the light of the sun weak- 
ened by manifold diffuse reflections. The 
direct rays of the sun, as we let them fall 
upon any colorless object, appear also a white 
light; but on attempting at noon on a clear 
day to gaze into the sun's face the impression 
is of blinding yellow. It is not that the direct 
rays differ in composition from diffuse day- 
light, but that the "violet" nerves cannot 
transmit the action of such strong light. 
The moon, with enormously less illumi- 
nating power than the sun, seems bright, and is far 
brighter than the open sky. In passing from the inten- 
sity of the moon's rays to those reaching us from a corre- 
sponding bit of the open sky, we may, perhaps, take a step 
asgreat as that between the brightness of the sun and moon. 
In general, white light will appear bluer and bluer as its 
intensity diminishes, and this law will apply to the skies; as 
the light they reflect becomes fainter and fainter they will 
increase in blueness, even though the light by the process 
of reflection suffer no change in composition. 

m in m ■ 

An Examination at .the Institution for Dear JIutes at 
Passy. 

M. Houdin, the director of the institution, explained the 
method he has been putting in practice for thirty years, and 
which has for its object to teach mutes to speak and to in- 
struct them by speech. He further stated that the constant 
testimony of facts, as well as the scientific data, show that 
all intelligent deaf mutes endowed with vision, the sense of 
touch, and an intact vocal organ, can speak, read speech on 
the lips of others, and can be taught by speech, and thus 
enter into communication with society. And he also re- 
marked the superior position of the deaf mute who has been 
taught speech, to that of the mute who can only make signs 
which nobody understands. 

A child, six years old, was presented for examination. He 
read fluently, with a clear voice, words which were written 
for him on the blackboard. He also named equally well all 
objects pointed out to him. He could "also read from the 
lips all the words spoken to him, and wrote them on the 
board with a skill and rapidity quite extraordinary for a 
child of his age. He is able thus to read, articulate, and 
write all the words of the French language. He now uses, 
in ordinary phraseology, about 600 words, and, without 
doubt, will master the language and complete his education 
by this method of instruction. 
. Then followed an exhibition of pupils of three to four 



years of age, who read from the lips of others, spoke, and 
wrote from oral dictation. Madame Houdin dictated to 
them from a book, and they reproduced the text accurately 
without the least fault of orthography; and then they read 
aloud what they had written. Two of the pupils, young 
ladies, passed through the audience and answered intelli- 
gently and gracefully the questions put to them. 

It was also noticed that in these children the expression 
of face was lively and happy, which is quite different from 
what is usually seen in the deaf who remain dumb. Their 
speech seemed natural, warm, expressive, and live, and not 
at all mechanical, cold, monotonous, and dead, as is often 
found in deaf mutes who have learned to talk. 

M. Houdin explained that this success was due not only 
to particular care as to the manner of speaking in private 
and family life, but also to the precaulion taken to make 
not only one organ speak after being put into mere auto- 
matic motion, but to make the intelligence speak through 
that organ, which alone can give warmth, color, and life to 
speech. 




EGYPTIAN GLASSWARE (1500 B. C.) 

There was then presented a young man, 16 years old, who 
had become totally deaf at 11 years of age, and who would 
have ended by losing his speech had his education been con- 
tinued by signs, but in whom, on the contrary, speech had 
continued to improve even after considerable cessation of 
use, which had altered it greatly, and whose education Anally 
could be completed by lip reading simply. His own state- 
ment was: " All I know is, that M. Houdin has taught me 
to read from the lips, and that I see the words instead of 
hearing them." — La France Medicate. 

— <»>»■ 

Court Plaster. 

Soak isinglass in a little warm water for seventy-four 
hours; then evaporate nearly all the water by gentle heat; 
dissolve the residue in a little dilute alcohol, and 'strain the 
whole through a piece of open linen. The strained mass 
should be a stiff jelly when cold. Now stretch a piece of 
silk or sarsenet on a wooden frame, and fix it tight with 
tacks or pack thread. Melt the jelly, and apply it to the silk 
thinly and evenly with a badger hair brush. A second coat- 
ing must be applied when the first has dried. When both 
are dry, apply over the whole surface two or three coatings 
of balsam of Peru. Plaster thus made is very pliable, and 
never breaks. 

■ m i m i » 

Petroleum In Colorado. 

The Pueblo Chieftain says : A visit to the works of the 
Pioneer Oil Company, in South Pueblo, disclosed the fact 
that the company has its drill down something over 760 feet. 
The superintendent says that the drill is now over l,200feet 
below the coat measures, and every indication was as the 
most sanguine of the company expected. He thinks they 
will have to go 1,300 feet, or perhaps more, before they 
strike a flowing supply. The company has ample capital, 
and will go 2,000 feet, if necessary, to strike it. The for- 
mation gone through so far is almost identical with the for- 
mation of the Pennsylvania oil regions. 



Introduction to a Biographical Sketch. 

In the last issue of the Journal of Science, published in 
London, is a lengthy and interesting paper on the life and 
character of Hon. Henry Cavendish, F.B S., an eccentric 
genius who lived in London from 1731 to 1810. Mr. Caven 
dish spent his life of eighty years in scientific investigations, 
leaving a record of his electric researches which were more 
complete than had been made by others at the time of his 
death. The writer, before introducing the subject of his 
biography, pertinently alludes to the advantages scientists of 
the present day have over those of the last century from the 
facility now had for promulgating discoveries and exchang- 
ing ideas through the public press. 

If there is one Scriptural admonition, says the biographer, 
which the scientific workers of the present day fail to obey 
more rarely than another, it is the one which warns us 
against the foolishness of hiding our light under a bushel, 
instead of setting it on a hill so that it may shine before all 
men. 

Every discoverer, nowadays, whether great or small, as 
soon as he finds his light — whether it Ce a 
six- thousand-candle electric lamp or only a 
halfpenny dip — immediately hastens to place 
it on the top of the tallest hill he can find, so 
that it may shine forth literally urbi et orbi. 
Many lights, it is true, give forth only a feeble 
glimmer; but it is surely better that we 
should be at times overburdened with crude 
observations of possibly valueless facts, than 
that a single particle of truth should be con- 
cealed, or its publication delayed even for a 
day more than is absolutely necessary. 

There never was a period in the world's 
history when scientific observation was so 
universal as in the present year of grace, and 
it never before had such a chance of being 
so thoroughly controlled by publication and 
criticism. An important discovery in any 
branch of physical science is now made pub- 
lic with a rapidity that has never before been 
equaled, and the paper, article, or even tele- 
gram containing its history is published and 
republished, discussed, and criticised in every 
civilized language. The observations de- 
scribed are repeated and tested in half a hun- 
dred laboratories, and the slightest incorrect- 
ness or misstatement is pounced upon with 
the utmost eagerness, and published with the 
same universality as the original researches 
themselves. The numerous facilities which 
we possess for spreading and sifting scientific 
observations are bearing fruit every day, and 
the scientific press — although its office is to 
collect and distribute facts rather than to cri- 
ticise them — has become as great a power in 
its own particular sphere as its elder sister, 
the political press, has in the hands of our 
political fellow workers. 

-»» ♦ ■ » T 

A Wonderful Surgical Operation. ■ 

The Evening Post, one of the most reliable of 
our city dailies, gives the following account of 
a very remarkable operation now proceeding 
at Bellevue Hospital. The patient is a young 
man, twenty -one years old, who lost his nose 
through what is known as a lupoid ulcer, the 
result of a blow from a club, and the operation will result 
in the replacement of that useful organ, or rather the sub- 
stitution of a part of one of the sufferer's fingers for the 
missing feature. The first step, which was taken some 
weeks ago, was to remove the nail from the middle finger 
of the patient's left hand. Two deep incisions were then 
made at the base of the nose, and pieces of flesh were brought 
down to cover the opening caused by the destruction of the 
nasal bones and cartilages. Next incisions were made at 
the upper extremity of the nose to form 'a pocket for the 
reception of the end of the finger to be transplanted. The 
next step was to open the finger from the second joint to the 
tip and to place the finger in position on the patient's face, 
securing the flaps by silver sutures. This was done five 
weeks ago, and the surfaces have united admirably. The 
next operation will be the amputation of the finger at the 
first joint, when the bones of the transplanted phalanges 
will serve admirably to replace the nasal bones. A triangu- 
lar flap of skin will then be brought down from the fore- 
head to form a uniform surface for the new nose, and the 
job will be completed. It may be added that at one point 
of the operation the patient's breathing was so obstructed ' 
by blood running down his throat that it became necessary to 
insert a silver tube in his windpipe. 

During the last few weeks the patient has been kept under 
the influence of anaesthetics, and his arm and head have 
been kept in position by means of plaster of Paris. The 
operation was suggested by a similar experiment in Birming- 
ham, England; but it is so much more complicated in its 
nature that it is practically original. 

«m» 

Remedy for Corns. — Mr. Gezow, a Russian apothecary, 
recommends the following as a "sure" remedy for corns, 
stating that it proves effective within a short time, and with- 
out causing any pain: Salicylic acid, 30 parts; extract of 
cannabis indica, 5 parts ; collodion , 240 parts. To be applied 
by means of a camel's hair pencil. — Pharm', Zeit, 
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Railroad Construction In 1879. 

The total of the year was 4,430 miles, which is the largest 
si ace 1872, and has been exceeded only four times in the his- 
tory of the country — the four years ending with 1872. For 
the eight years that we have made up this record, which in- 
cludes road on which track was laid during the year, whether 
opened for traffic or not, and differs materially from the fig- 
ures in Poor's Manual (which usually include only road open 
for business), the miles of new road constructed have been : 



Year. Miles. 

1872 7,340 

1873 3,883 

1874 2,085 

1875 1,561 



Year. Miles. 

1876 2,460 

1877 2,301 

1878 2,916 

1879 4,430 



Compared with 1878, therefore, last year shows an increase 
of more than 50 per cent. At the close of 1878, accordingto 
Poor's Manual, the length of railroad in the country was 
81,841 miles. Adding the mileage constructed in 1879, we 
have the grand total of 86,263 miles of railroad in the United 
States at the beginning of the current year, when the total 
of all Europe is about 100,000 miles, and of all the rest of 
the world probably not 20,000 miles. The increase in this 
country was at the rate of about 514 P er cent, the increase 
of population being doubtless something less than 3 percent 
so that the number of inhabitants per mile of railroad has 
become less during the year. The population of the country 
is now probably about 49,500,000, and this gives 574 persons 
to support 1 mile of railroad, against 585 at the beginning of 
1879. In Europe the average is about 3,333 per mile of road, 
and in Sweden, where the mileage in proportion to popula 
tion is largest, it is 1,667. We have given these figures be- 
fore, but we repeat them to emphasize the fact that this is 
peculiarly the railroad country, not simply because it is big, 
but because the same population requires a larger amount of 
railroad here than anywhere else. 

Of the 4,430 miles, 923% miles are of narrow gauge (18 
miles 2 feet, 23 miles 3% feet, and the rest 3 feet gauge). 
This is a little less than 21 per cent of the whole, against 
about 30 per cent in 1878. — Railroad Gazette. 



Recent Explorations In Afghanistan. 

Pol a period of about 40 years it has been known that in- 
teresting Buddhist remains, existed in the Jellalabad Valley, 
although little or no attention has been given to their inves- 
tigation. Mr. William Simpson, having been quartered for 
some months in the valley, with the force under General Sir 
Samuel Browne, has been able to visit most of the remains 
in that region and to make sketches of them, and the results 
of his investigations are given by him in a paper published 
in a recent number of the Journal of the Society of Arts. 
These Buddhist remains, says Mr. Simpson, are little more 
than mounds. Here and there the crumbling remains of a 
stupa may be seen, and fragments Of walls can be traced in 
the heaps. The immense quantity of these mounds is aston- 
ishing; and, as it is known that these Buddhist establish- 
ments were monasteries, the extent of the remains seems to 
indicate in the past a population of ascetics alone far greater 
than the population of the present day. In the Buddhist 
period, the country must have been under a high state of 
civilization, where wealth abounded and art was cultivated. 
The vestiges of art still remaining show that the religious 
structures of the time were large and important. A style of 
architecture was followed in which sculpture was largely 
practiced, and in which the effect was heightened by the 
use of color and gold. The structures connected with the 
practice of the Buddhist faith were "viharas," or monaster- 
ies, places in which each monk had his cell, and with build- 
ings for worship. One prominent form of the ritual was 
connected with structures which are now known as " topes " 
or stupas. " Dagoba " and " chaitya " are also terms used 
to designate the same kind of structure. 

The Afghanistan tope, unlike those of Sanchi, Bharut, 
and Amaravati, have a square base. It is ornamented with 
a cornice and pilaster; large and imposing stairs are made 
to ascend to the platform formed by it above, on which the 
circular part of the tope stood. Among the topes in the 
Jellalabad Valley which are not quite reduced to the con- 
dition of mounds, the Greek influence is very distinctly 
marked in the architecture. The capitals are all Corinthian; 
and the more ornamental structures have a series of Corin- 
thian pilasters, with base mouldings and friezes. 
- Regarding the monasteries little can be said, for scarce a 
vestige of them now remains. All throughout Afghanistan 
there, is an immense number of caves. At Ba'mian, about a 
hundred miles north of Cabul, there is what may be called 
a city of caverns. At Hada, and at almost all the groups of 
topes, there are numerous caves associated with them. 
Nearly all of these, as a rule, are about the same size. They 
' are merely arched recesses in the rock, about 12 feet high, 
of the same width, and about 20 feet long. That they were 
decorated with color is shown by the traces still visible in the 
decorations in a small group at Hada. Enough is left also 
to distinguish panels, in rows, with heads of Buddha or 
Buddhist saints with the nimbus. At Darunta there is a 
yery large and remarkable group of caves. The rock above 
had monasteries and topes of an extensive character upon it. 
The most interesting of these caves are in a perpendicular 
cliff overhanging the Cabul river. .. 

Mr. Simpson concludes his paper with a short account of 
the excavations made by him at the Ahin Posh tope, near 
Jellalabad. Of this structure nothing is left but the lower 
part of the square base; and there is only a small portion re- 
maining of the first course of masonry of the circular part 
of the tope, and which is 80 feet in diameter. The base is 



100 feet square, and is ornamented with Corinthian pilasters. 
There had been an inclosure all round the tope, forming a 
courtyard about 500 feet square. Through this the princi- 
pal gateway entered from the south, in a line with the origi- 
nal stairs on the south and north side of the tope. This 
approach was evidently an important construction. There 
was further evidence of what it had been in the remains of 
colossal figures, which were brought to light. The size of 
these may be judged of by the size of the feet, which were 
23 inches long, and which were all that remained of the 
statue to which they belonged. On digging a tunnel into 
the center of the tope, the external wall was found to be 
composed of stones and slates, so arranged as to produce a 
diaper or checkered pattern — a style of masonry peculiar to 
all the remains of the Buddhist period. In his excavations, 
Mr. Simpson was fortunate enough to come upon the cell, 
which was formed of layers of slate, and was a perfect cube 
of 16 inches. In this small repository, which constituted 
the sanctum, in honor of which the monument had been 
raised, and to which the ritualistic ceremonies of the Bud- 
dhists were directed, there were found two handfuls of dark 
looking dust, which were probably part of the ashes of some 
noted holy man of the time, deposited after cremation — the 
rule of the Buddhist priesthood. On top of the ashes lay a 
golden relic holder, octagonal in form, about 4 inches long, 
and set on each of its faces with stones. Among the ashes 
were 20 gold coins, 17 of them Bactrian or Indo-Scythian 
and 3 Roman. These coins, which were in splendid con- 
dition, and the relic holder, were no doubt deposited as 
offerings along with the ashes at the consecration ceremony 
of the shrine. The coins are only a negative evidence to- 
ward the date of the tope; but from them it is certain that 
the latter is not older than the second century. How much 
later it may be is rather a difficult question as yet to deter- 
mine. The Roman coins seem to show that Afghanistan 
was the way of commerce from Central Asia into India in 

remote times. 

« in » 

The Vlscostmeter. 

This is the name given to an instrument by means of 
which the viscosity of a sample of beer can be determined. 
It consists in its simplest form of a funnel-shaped vessel, the 
lower extremity of which is drawn out to a fine point, so 
that the internal diameter is as fine as a capillary tube. A 
certain quantity of distilled water being placed in the funnel- 
shaped reservoir, a determination is made of the quantity 
which will run through in a given time, say five minutes; 
for example, we will assume this to be 21 cubic centimeters; 
the same quantity of the beer to be tested is then placed in 
the instrument, and an observation made of the quantity 
running through in the same time, we will suppose this to 
have been 15 cubic centimeters. The viscosity is in inverse 
proportion to the quantity of fluid flowing through the tube 
in a given time; taking the viscosity of water at 1,000, we 
have the following proportion: 

15:21 ::1000 : V. 

.: V = 1400. 
Many precautions have, of course, to be taken; all de- 
terminations must be made at the same temperature, and, if 
possible, at the same barometric pressure; any excess of car- 
bonic acid gas should be previously removed from the beer, 
by shaking a portion of it in a bottle until no more gas is 
given off; if the beer is at all thick it must be filtered, other- 
wise some of the suspended particles may mechanically close 
up the capillary tube. The determination of the viscosity 
of beer is of value for many purposes, for any great excess 
is an unfavorable sign. Any tendency toward " ropiness " 
can be detected by this instrument. It would also probably 
be of considerable value to the practical brewer for testing 
his worts, with the view of determining the dextrine ratio. 
A dextrinous wort will run through much slower than a 
saccharine wort, and we think some very useful results might 
be obtained by the aid of this instrument. Its construction is 
very simple, and any one with but a slight experience in 
chemical manipulation may make one for himself. 

^ < t > m 

Speaking Dictionary. 

M. Lambrigot has invented a modification of Edison's 
phonographic matrices, by substituting stearine for the tin 
foil, and electrotyping the impressed surface. It has been 
suggested, that these electrotypes, which can be made very 
cheaply, may render great service in the study of foreign 
languages, for they preserve indefinitely and repeat as often 
as may be desired words that are the most difficult to pro- 
nounce correctly. A true speaking dictionary might thus 
be made, an undertaking which the wildest fancy would not 
have dreamed of a few years ago. — Nature. 

< hi » ■ 

The Brussels Exhibition. 

In a letter to the Secretary of State, Mr. Goodloe, Minister 
at Brussels, calls attention to the Industrial, Agricultural, 
and Horticultural Exhibition to be held in Brussels this 
year, from June 15 to October 15. No foreign exhibitors 
will be invited or allowed to participate, but there will be 
an excellent opportunity for foreigners to critically inspect 
Belgian products, and it is suggested that enterprising 
I Americans who have some of their wares on hand can show 

• them to a great assembly gathered from every section of 
! Europe. They will not be allowed to show goods in the Ex- 
hibition Building, for the Exhibition will be strictly a ria> 

j tional one — a feature of the celebration of the fiftieth anni- 
versary of the existence of Belgium as an independent 

• nation. 



AGRICULTURAL INVENTIONS. 

Mr. Benjamin Middleton, of Muscatine, Iowa, has patented 
a device for heating hot-beds, green-houses, and the like. It 
consists in means %r forcing heat and moisture to plants 
through an unvarying surface «of porous bricks, tiles, or 
other equivalent substances. 

Mr. Alexander B. Campbell, r.f Albion, Wis., has patented 
an improved harrow coupling, which forms a flexible con' 
nection between the several harrow bars. It consists in a 
harrow coupling formed of a clevis attached to a harrow bar, 
the upper shank of which clevis is lengthened and terminates 
in an eye, into which a bar hook attached to the forward 
part of the clevis of the following harrow bar passes. 

Mr. William Pendley, of Ludville, Ga., has patented an 
improved machine for planting seed, distributing guano, 
cultivating cotton and other plants, and for other plowing. 
It is so constructed that it may be readily adjusted for these 
various uses. 

. » i n » 

The Crops of 1879. 

The Agricultural Department has published a comparative 
table on the crops produced in 1878 and 1879, together with 
the prices obtained by the producers, as follows: 

Harvest. 1878. 1879. 

Wheat, bushels 480,122,400 448,755,000 

Corn, bushels 1,388,218,750 1,544,899,000 

Oats, buBhels 413,578,560 364,253,600 

Eye, bushels 25,842,790 123,640,500 

Barley, bushels 42,245,630 40,184,2f'0 

Buckwheat, bushels 12,246,820 13,145,650 

Cotton, bales 5,216,603 5,020.387 

Tobacco, pounds 392,546,700 384,059,659 

Hay, tons 39,608,296 35,648,000 

Potatoes, bushels 124,126,650 181,360,000 

Price. 

Wheat . $326,346,424 j$499,108,000 

Corn 441,153,435 580,250,000 

Oats 101.945,830 120,855,000 

Eye 13,592,826 15,505,000 

Barley 24,483,315 23,625,300 

Buckwheat 6,454,120 7,860,488 

Cotton 193,854,611 231,000.000 

Tobacco 22,137,427 21,454,591 

Hay 285,543,752 [325,851,280 

Potatoes 73,059,125 78,971,000 

Total $1,488,570,866 $1,904,480,659 

This increase of some $415,000,000 in a single year is a 
most encouraging result. But there has also been a gain hi 
other values besides those of the crops noted above. The 
statistician of the department, who is reported to be gather- 
ing material upon which to base a careful estimate of the 
total increase in certain other values during the year just 
closed, to include the increased price of real estate and min- 
ing property, expresses the opinion, based upon material 
already gathered, that it will not fall below $1,000,000,000. 

< i i i •» 

Progress of Long Range Telephoning. 

An important experiment with the telephone was made, 
January 25, between the Union Pacific Transfer on the east 
side of the Missouri River and the American Union office at 
St. Louis, a distance of 410 miles. The experiment previ- 
ously made between Omaha and St. Louis had been unsatis- 
factory. Superintendent Dickey, of the telegraph lines, and 
also head of the Bell telephone system in the West; Manager 
Korty, of the Union Pacific Telegraph office, and Manager 
Prance, of the Omaha Telephone Exchange, conducted the 
experiment at this end of the wire, and Mr. Benedict, of the 
American Union, and Mr. Durant, of the St. Louis Telephone 
Exchange, conducted the experiment for St. Louis. Two 
jars, Callaud battery, were used at the Omaha end and five 
jars in St. Louis. But two or three interruptions of a few 
seconds each occurred, and these were clearly due to the 
"swinging "of the wires in the strong wind which was 
blowing. 

An ordinary conversation was carried on with the utmost 
ease, the most noticeable fact being that, while the enuncia- 
tion of the words was perfectly clear, they came invariably 
with the regular vibration of a musical note. The wires over 
the greater part of the distance were quiet and not in use, 
but at the St. Louis end there was a heavy induction. 

Mr. W. H Preece, in a recent lecture in London on sound, 
speaking of long distance talking by aid of the telephone, 
said that Prof. Bell and himself had carried on conversation 
through an instrument having a resistance that represented 
10,000 miles of wire; in fact it was really a telegraph 10,000 
miles long. He said there was no doubt whatever that 
if, like Jules Verne's hero, we could go to the moon and string 
a wire along that distance, there would not be the slightest 
difficulty in maintaining telephonic communication with the 
earth. 

«•«»!•. — 

Aluminum Telegraph Wires. 

German telegraphic engineers have lately been experi- 
menting with aluminum as a material for telegraph wires. 
This metal can easily be drawn out to a very much finer 
gauge than is possible with iron, and its condnctibility is 
twice as great as that of iron wire. Its excessive cost has 
hitherto prevented its use for the purpose indicated, but it 
is found that an alloy of aluminum and iron can easily be 
made, which will produce a wire both finer and stronger, 
and less susceptible to atmospheric changes than iron wire, 
while it is much superior as a conducting medium. 



Attentiok is called to the advertisement in another col- 
umn of valuable manufacturing sites for sale and to let by 
the Dundee Water Power and Land Company, of Passaic. 
N. J. The water power is said to be ample and permanent. 
The place is at the head of navigation on the Passaic river; 
this, together with its proximity to Paterson, Newark, and 
New York city, renders it particularly desirable. 
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Chase's Pipe Cutting & Threading Machine. Send for 
circular. Chase Machine Co., 120 Front St., New York. 

Best Turkey Emery in bbls., kegs, and cases. Special 
rates for large quantities. Greene, Tweed & Co., N. Y. 

J. F. Tallant, Engineer, Burlington, Iowa, makes a 
specialty of saving fuel and increasing power of defec- 
tive boilers and engines. 

The steam pipes, boilers, etc., of Messrs. Dunham, 
Buckley & Co., A. T. Stewart & Co., and S. Shethar & Co., 
are protected with II. W. Johns' Asbestos Boiler Cover- 
ings. H. W. Johns Manufacturing Company, No. 87 
Maiden Lane, New York, sole manufacturers of genuine 
Asbestos Liquid Paints, Boofing, etc. 

Blake's Belt Studs. The most durable fastening for 
rubber and leather belts. Greene, Tweed & Co., N. Y. 

Ice Machines selected. Information on all kinds. 
Benjamin's Scl. Expert Office, 37 Park Bow, New York. 

Hydraulic Jacks and Presses. Polishing and Buffing 
Machinery. Patent Punches, Shears, etc. E. Lyon & 
Co., 470 Grand St., New York. 

The best article (because it is common sense) we have 
read on the subject of high and advancing prices, ap- 
pears in the editorial department of Baldwin's Monthly, 
just published for February. We say to every one of 
our readers, get a copy and read it. Baldwin the Clothier 
is the sole editor. 

For Sale at a great sacrifice if sold soon. Half interest 
in Machine and Bepair Shop. Inquire of " Machinist," 
Box 92, Farmington, Iowa. 

Wanted— A Drill Press, a Bolt Forging and Heading 
Machine, and a Pullev Lathe, of some new and improved 
pattern. Good second-hand machines might answer. 
Address Columbus Iron Works Company, Columbus, Ga. 

Wanted.— English Iron Farm Gates, Howard, Pikes- 
ville, Md. 

M'f'rs of Physical, Optical, and Electrical Apparatus, 
also makers of small machinery and tools, send cata- 
logues and price lists to G. M. H., Box 773, N. Y. city. 

A Rare Chance.— We have on hand a 40 H. P. Hori- 
zontal Oscillating Engine, built for special work, but 
never used. It is first-class in all respects; has patent 
guides to prevent wear; has balance wheel, but no pul- 
ley. Price $350. Heald, Sisco & Co., Baldwinsville, N. Y. 

New Inventions examined and tested. Designs and 
improvements . Beports for investors. Becipes and in- 
formation on all industrial processes. Benjamin's Sci. 
Expert Office, 37 Park Bow, New York. 

For Sale.— One Wood Turning Lathe, 20" swing, 14 
ft. bed. Jig Saw and Face Lathe, for pattern work ; also 
Blacksmiths' Tools. D. Frisbie & Co., New Haven, Conn. 

Campbell's Self-acting Window Shade Rollers are the 
best in the market. Models and terms to the trade. 
85 Centre St., New York. 

Wanted- -A Machinist of experience, competent to 
superintend a large manufactory. Address, with refer- 
ences, in full, F. Case, Box 387, Cincinnati, O. 

Small High Speed Steam Yachts complete or in parts. 
Geo. F. Shedd, Waltham, Mass. 

Forsaith & Co , Manchester, N. H., & 213 Centre St., 
N. Y. Bolt Forging Machines, Power Hammers, Comb'd 
Hand Fire Eng. & Hose Carriages, New & 2d hand Machin- 
ery. Send stamp for illus. cat. State just what you want. 

Electrical Indicators for giving signal notice of ex- 
tremes of pressure or temperature. Costs only $20. At- 
tached to any instrument. T.Shaw, 915 Bidge Ave.Phila. 

Partner Wanted.— See advertisement on inside page. 

Models made to order. H B. Morris, Ithaca, N. Y. 

For Pat. Safety Elevators, Hoisting Engines, Friction 
Clutch Pulleys, Cut-off Coupling, see Frisbie's ad. p. 61. 

Instruction in Steam and Mechanical Engineering. A 
thorough practical education, and a desirable situation 
as soon as competent, can be obtained at the National 
Institute of Steam Engineering, Bridgeport, Conn. For 
particulars, send for pamphlet. 

Collection of Ornaments.— A book containing over 
1,000 different designs, such as crests, coats of arms, 
vignettes, scrolls, corners, borders, etc., etc., sent post 
free on receipt of, $2. Palm & Fechteler, 403 Broadway, 
New York city. 

Best Oak Tanned Leathei Belting. Wm. F. Forc- 
paugh, Jr.,& Bros., 531 Jefferson St., Philadelphia, Pa. 

The Baker Blower ventilates silver mines 2,ti00 feet 
deep. Wilbraham Bros., 2318 Frankford Ave., Phila., Pa. 

To stop leaks in boiler tubes, use Quinn's Patent Fer- 
rules. Address S. M. Co., So. Newmarket, N. H. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, importers Vienna lime, crocus, 
etc. Condit, Hanson & "Van Winkle, Newark, N. J., and 
92 and 94 Liberty St., New York. 

Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N. Y. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B'klyn, N. Y. 
Bradley's cushioned helve hammers. See illus. ad. p,?7. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Stave, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 

Solid Emery Vulcanite Wheels— The Solid Original 
Emery Wheel — other kinds imitations and inferior. 
Caution.— Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapesi. New York Belting and Pack- 
ing Company, 37 and 38 Park Bow, N . Y. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box423, Pottsville, Pa. See p. 61. 



For Machine Knives and Parallel Vises, see adver- 
tisement, p. 61. Taylor, Stiles & Co., Biegelsville, N.J. 

Telephones repaired,, parts of same for sale. Send 
stamp for circulars. P. O. Box 205, Jersey City, N. J. 

Gorges, for Hand or Power, for all kinds of work. 
Address Keystone Portable Forge Co., Phila., Pa. 

Latest improved methods for working hard or soft 
metals, grinding long knives, tools, etc. Portable Chuck 
Jaws and Diamond Tools. Address American Twist 
Drill Co., Woonsocket, B. 1. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Buffalo Forge Company, Buffalo, N. Y. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. B. Dudgeon, 24 Columbia St., New York. 

Millstone Dressing Diamonds. Simple, effective, and 
durable. J . Dickinson, 64 Nassau St., New York. 

Sawyer's Own Book, Illustrated. Over 100 pages of 
valuable Information. How to straighten saws, etc. 
Sent free by mail to any part of the world. Send your 
full address to Emerson, Smith & Co., Beaver Falls, Pa. 

Eclipse Portable Engine. See illustrated adv., p. 94. 

Repairs to Corliss Engines a specialty. L. B. Flan- 
ders Machine Works, Philadelphia, Pa. 

Tight and Slack Barrel machinery a specialty. John 
Greenwood & Co., Bochester,N. Y. See illus'd adv. p. 62. 

Elevators, Freight and Passenger, Shafting, Pulleys, 
and Hangers. L. S. Graves & Son, Bochester, N. Y. 

Eagle Anvils, 9 cents per pound. Fully warranted. 

The Horton Lathe Chucks; prices reduced 30 per cent. 
Address The E. Horton & Son Co., Windsor Locks, Conn. 

$275 Horizontal Engine, 20 H. P. See page 390. 

Emery Wheels of all kinds, and Machines at reduced 
prices. Lehigh Valley Emery Wheel Co., Weissport, Pa. 

Pat. Steam Hoisting Mach'y. See illus. adv., p. 93. 

Improved Steel Castings ■ ctiff and durable ; as soft 
and easily worked as wrought iron ; tensile strength not 
less than 65,000 lbs. to sq. in. Circulars freet Pittsburg 
Steel Casting Company, Pittsburg, Pa. 

Rue's New "Little Giant" Injector is much praised 
for its capacity, reliability, and long use without repairs. 
Bue Manufacturing Co., Philadelphia, Pa. 

For best low price Planer and Matcher, and latest 
improved Sash, Door, and Blind Machinery, Send for 
catalogue to Bowley & llermance, Williamsport, Pa. 

The only economical and practical Gas Engine in the 
market is the new M Otto " Silent, built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for circular. 

Elevators.— Stokes & Parrish, Phila., Pa. See p. 93. 

The Twiss Automatic Cut-off; also Vertical and Yacht 
Engines. N. W. Twiss, New Haven, Conn. 



NEW BOOKS AND PUBLICATIONS. 

The Amebican Chemical Journal. 

The fifth number contains articles on the following 
subjects: On the Synthesis of Helicin and Phenol- 
Glucoside, by Arthur Michael ; On a New Formation 
of Stilbene and some of its Derivatives, by Arthur 
Michael; On a New Method for the Separation and 
Subsequent Treatment of Precipitates in Chemical 
Analysis, by F. A. Gooch; On several Spanish Minerals, 
by F. A. Genth, Jr.; A Method for Estimating Bismuth 
Volumetrically, by M. Kuhara; New Results in Elec- 
trolysis, by J Edgar F. Smith ; Nitrosulphobenzoic 
Acids and some Derivatives, by Edward Hart. Pro- 
fessor Malletcontinues his Brief Review of the most im- 
portant Changes in the Industrial Applications of Chem- 
istry within the last few Years.and a Report on Progress 
in Analytical Chemistry is continued by H. N. Morse, 
A variety of useful notes complete the number. 

Experiments on the Strength of 
Wrought Iron and of Chain Cables. 
By Commander L. A. Beardslee, U. S.N. 
Revised and abridged by "William Kent, 
M.E. New York: John Wiley & Son. 
8vo. pp. 119. 
An abridgment of Commander Beardslee's volumi- 
nous and valuable report published by the United States 
Government last year. 




HINTS TO CORRESPONDENTS. 

No attention will be paid to communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inquirers. 

We renew our request fhat correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Scientific American Supple- 
ment referred to in these columns may be had at this 
office. Price 10 cents each. 

(1) T. asks: How many cells of Calla,ud 
battery will be required to do light silver plating? A. 
If you use a striking bath you will need eight or ten 
cells. Brass, copper, and German silver articles may be 
silvered with a single cell. 

(2) C. E. H. asks: 1. Do you know of any- 
thing that may be added to the gelatine and glycerine, 
that forms the copying pad described in the Scientific 
American, that will make it more tenacious and not 
injure its copying properties, as with the ingredients 
given parts of the pad sometimes adhere to the paper 
used in copying? A. Heat the composition for several 
hours over a water bath to expel as much of the water 
(used in softening the glue) as possible. Then let 
stand several hours in a cool place to harden. If re- 



quired to be used in a hot room, add more glue and, say 
5 per cent, of alum to the composition. 2. Are there 
other preparations used for this purpose? A. There 
are several similar compositions in use. 

(3) P. G. R. asks: If a solution be made with 
pure gold, nitric and muriatic acids, can the acids be 
drawn off leaving the gold in a powdered state; if so,how? 
A. Evaporate the solution, nearly to dryness in a porce- 
lain lined iron vessel over the waterbath, to expel ex- 
cess of acids; redissolve the residue in warm water, mix 
with 10 per cent of oxalic acid, and let stand over night. 
Or add to the aqueous solution 30 per cent of pure cop- 
peras (sulphate of iron) dissolved in a small quantity of 
warm water. Let the precipitated gold, which in the 
latter case is of a dull brownish color, settle, carefully 
decant the solution, and heat the powder to low red- 
ness. 

(4) J, W. C. asks: 1. Is bay rum injurious 
when applied, without reducing, to the hair? A. In 
moderation, no. 3. Can you tell me why the bay rum 
which I diluted a short time ago with warm water, im- 
mediately assumed a milky white appearance and so 
remained, utterly devoid of the usual odor given out by 
good bay rum? A. It is due chiefly to the insolubility 
in water of the essential oils contained in the spirit. 
Use dilute spirit instead of water. 

(5) T. S. B. asks: What is the best cement 
that can be used to cement a glass tube into a mercury 
reservoir made of iron for a pressure column at 60° 
pressure (and less) ? In the one we have put up the mer- 
cury oozes through the pores of the plaster of Parjf 
with which we have made the joint to connect the glass 
tube with the bell end of iron reservoir. A. Better 
adapt the surfaces by grinding; use a rubber washerand 
small screw clamp collar, resting on a shoulder blown 
in the glass. For ordinary purposes a good rubber 
stopper, cleanly perforated to admit the tube, will an- 
swer very well. Cements cannot be depended on in this 
connection. 

(6) F. T. asks how the coppersmiths re- 
tin their old copper saucepans and have them look so 
bright inside. We do a considerable of this kind of 
work, but are unable to give them a bright color inside. 
A. Thoroughly cleanse by means of dilute sulphuric 
acid, or hydrochloric acid nearly saturated with zinc 
(acid zinc chloride), and moist pumice powder; if neces- 
sary, rinse. Warm the pan, pour in a small quantity of 
grain tin, melted in a ladle, and a little rosin powder; 
quickly brush this about with a brush made of a bunch of 
hemp,so as to bring the fused metal in contact with every 
part of the surface to be tinned. The pot or pan must be 
kept hot enough to prevent the tin from solidifying. As 
soon as the parts are properly coated, pour out the 
excess of melted metal, invert, and remove the selvage 
by means of the brush. 

(7) A. W. H. writes: I have made a copying I 
pad as per instructions in No. 31, Vol. xli., and it i 
worked splendid first time, having taken one hundred j 
and two good, legible impressions from one copy. ! 
Please say if ah ink can be made to be used on stereo- .. 
type plates and wood cuts (and not iniure them) to be 
transferred to paper and from there to the pad, same as 
the ink you give directions for in above number. A. 
We have not experimented in this direction. Probably j 
such an ink could be made. Have you tried a clear, | 
saturated aqueous solution of 3B methylviolet with ' 
and without glycerine? 

(8) M. H. G. asks: 1. In the plan of the 

"Sharpie" in the Supplement, what is the distance 
on the bottom inside from deadwood to forward end of j 
centerboard? A. The distance, 13J^ feet, is given by the I 
builder. 3. What are the dimensions of the keelson? 
A. The game thickness as the keel and somewhat ' 
deeper. 3. How should it be fastened to the bottom? 
A. Fasten through and through with rivets. 4. Am 
I to understand that three inches is the width of 
centerboard? I should not think it wide enough. I 
never saw one so narrow. A. 3 inches is correct. ' 

(9) G. & B. ask: What will protect iron! 
from sulphuric acid? Willliquid glass answer, if applied : 
often? A. No; try a thick coating of genuine asphal- , 
turn varnish. Let it harden thoroughly before using. 

(10) C. W. H. asks (1; whether in testing ' 
with tannic acid for impurity in water, the presence of i 
the bicarbonates of sodium or calcium would affect the 
analysis, and if so, how. A. Heat the water, cool and '• 
filter before adding the tannin,if the water contains any ; 
considerable quantity of free carbonic acid or bicar- 
bonates. 3. How can I test mineral spring water to '. 
detect impurities if they exist? A. Consult Wanklyn j 
and Chapman's "Water Analysis." See also back ' 
numbers of the Scientific American on this subject. 

(11) A. E. K. writes: I have made copying 
pad and ink according to directions, and work all 
right, but the ink does not start freely from the pen. ! 
A. Let settle, decant, and add a little alcohol. 

(12) C. E. B. asks: 1. What chemical pro- 
cess can be used to keep water very cold? I have an air- 
tight vessel that contains six gallons of water, and desire 
to keep it cold. A. See "Ice, Artificial, " Johnson's or ! 
Appleton's Encyclopedias, Knight's "New Mechanical , 
Dictionary," nnd the back numbers of the Scientific 
American Supplement. 3. How long will it remain j 
cold? A. It will depend upon the shape, size, material, 
surroundings, etc.. of the vessel. Consult Tyndall's ; 
a Mode of Motion." 

(13) G. W. G. asks: What would be the di- 
mensions of a cylinder capable of driving a ten horse 
power engine? A. It depends apon the speed at which ; 
the engines are run; ordinarily about 8 inches cylinder j 
" Heat as by 13 inches stroke. i 

(14) F. T. S. writes: 1. I have two glass j 
jars, 4x7, and a zinc. Could I make a battery with zinc 
in one jar and copper in the other? A. No; the zinc 
and copper must be in the same jar. They may be 
separated by a porous cell, as in theDaniell, or they may 
be placed one over the other in the zinc above the cop- 
per, as in the gravity. See Supplements, 157, 158, and 
159, on the construction and operation of batteries. 3. 
What weight copper will I need with reference t o weight 
of zinc? A. The weight is immaterial, but the surface 



should be as great as that of the zinc, and it is generally 
made greater. 3. What solution? A. Saturated solu- 
tion of copper sulphate. 4. Will it move a sounder? 
A. Yes. 5. About how many feet of wire are there on 
sounder and relay magnets? A. Make the thickness of 
the wrapping equal to the diameter of the magnet core. 
The resistance of the relay should correspond with cer- 
tain conditions of line battery, etc. 6. Will a sounder 
intended for short line work on a long line by winding 
more wire on the magnets? A. Within certain limits, 
but it is not a good idea. Better rewind the magnets 
with finer wire. 7. What is a relay used for? A. It is 
placed in a line for controlling a local circuit. 

(15) A. P. B. asks: 1. What is the compo- 
sition of the rubber used in making rubber hand 
stamps? A. Purified caoutchouc containing about 6 
per cent of sulphur. 2. How is it melted before pour- 
ing into the mould? How is it prevented from adhering 
to the plaster, after cooling? A. It is not melted. See 
" How to Make Rubber Stamps," p. 1326, No. 83, Scien- 
tific American Supplement. Also articles on vul- 
canizing rubber, pp. 48 and 105, "Vol. 39, Scientific 
American. 

(16) S. C. asks if there is a United States 
standard weight for a gallon of milk, and how much it 
is. All the milk here is sold by wine measure, 231 cubic 
inches to the gallon. I don't think it is right. I think 
in New York the milk is sold by beer measure,282 cubic 
inches to the gallon. Am I right? A. 231 cubic inches is 
the standard gallon. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

H. W. V.— 1. Hornblende, quartz, orthoclase, and 
calcite. 2. Graphite and hornblende. 3. Clay slate. 4. 
Syenite. 5. Silicious hematite. 6. Graphite in green- 
stone, 7. Marcasite. 8. Hematite. 9. Chiefly quartz 
rock. 10. Syenite with limonite.— Sample marked 
"geological specimens," an excellent variety of limo- 
nite, an ore of iron— F. W. O.— The metal is antimony, 
probably worth 10 cents per pound in large quantities. 
—J. B. B.— It is jasper or chalcedony. 

COMMUNICATIONS RECEIVED. 

On Fly Wheels. By C. T. S. 

On Railroad Crossings. By J. T. 

On Temperature of the Sun By D. F. S. 

On a Theory of Cold and Mild Winters. By G. R. C. 
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[Those marked (r) are reissued patents.] 

A complete copy of any patent in the annexed list, in- 
cluding both the specifications and drawings, or any 
patent issued since 1867, will be furnished from this office 
for one dollar. In ordering please state the number and 
date of the patent desired, and remit to Munn & Co., 37 
Park Row. New York city. 



Accordion, F. Zogbaum ... 223,461 

Acid, manufacture of anhydrous sulphuric, J. A. 

W, Wolters 223,571 

Aging liquors, apparatus for. J. C. Vetter 223,558 

Axle box, vehicle, A J. Robinson 223,609 

Bale tie buckle, J. M. Thayer 223,556 

Ball trap, 1. A. Paine (r) 9,042 

Belt fastener, J. McGeorge .. 223,598 

Berth guard for sleeping cars, B. A. McMann 223,527 

Berth protector for sleeping cars, G. W. Farlee. . . 223,494 

Bit brace, A. H. Crockford 223,484 

Bleaching solution of soda or potassa, preparing 

an aqueous, P. J. Austen 223,463 

Boiler furnace, steam, C. F. Pike 223,606 

Book holder, J. L. Highbarger 223,589 

Boots and shoes, manufacture of, L. R. Blake (r). 9043 

Bottle stopper, S. S. Newton 223,531 

Bottle stopper and fastener, R. McCully 223,526 

Braid pin, A. W. Williams 223,620 

Brick machine, pressed, Z. Vainer 223,617 

Brick, pottery, etc., kiln for burning, H.Bscherich 223,585 

Bucket, tub, etc., wooden, T. Richards, Jr 223,541 

Buckle, trace, J. Lally 223.448 

Butter package, J. Carpenter .. 223,478 

Cane juice, appar, for bleaching, J. M. Lescale (r). 9,045 

Car coupling, F . Z. Hickox 223,509 

Car frame, G. W. Cushing 223,437 

Car wheel guard, railway, S. Brisac 223,473 

Cars, propelling, O. H. Jadwin 223,592 

Carbureter, H. C. De Witt 223,490, 223,682 

Cardboard, machine for cutting and scoring, ( C. 

Brombacher 223,475 

Carriage, extention, H. C. Seely 223,545 

Chart, dressmaker's, M.E. Riley 223,543 

Churn, S. P. Mecay 223,599 

Churn, H. A. Rideout 222,452 

Clock, electric time registering, J. B. Johnson .... 223,517 

Clock, time registering, E. Prescott 223,535 

Cloth cutting knife, N. Rubenstein 223,544 

Clothes pounder, Hewitt & Bennett 223,508 

Coal culm for fuel, etc, preparing, C. Detrick 223,438 

Cock, stop, C. H. Cushing 223,486 

Cocks, machinery for grinding, J. L. Hayden 223,507 

Commode, portable, W. S. G. Baker 223,574 

Cot, R Stilwell 223,551 

Cotton chopper and cultivator, C. C. & A. G. Davis 223,488 

Cotton picking shade, J. C. Benthal 223,468 

Counter stiffeners, machine for shaping, L. Cote. 223,436 

Curtain roller, J. C. Lake 223,594 

Damper regulator, automatic, F. A. Jones... 223.446 

Door bolt and check, combined, I. D. Bush 223,477 

Door wicket, Stroud & Titus 223,552 

Dress protector, E. S. Williams 223,621 

Drier, Leidersdorf & Mendel 223.597 

Drum, A. L. Fayaux 223,586 

Easel for carriage painters, D. Warrington 223,618 

Electric lighting, D. Flanery 223,495 

Electric lighting apparatus, A. J. Martin 223,524 

Electric machine, dynamo, Thomson & Houston. 223,557 

Elevator safety attachment, P. J. Schmitt 223.455 

End board for wagon boxes, F. B . Graff 223,445 

Eyebolts,machine for making, Briggs & Dougherty 223,472 
Farmgate, D. C, Kiusell 228..WI 
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Farm gate. S. Shreffler, Jr 223,456 

File, bill, J. S Shannon 823,546 

Fire escape. J. F. Schultneis 223,453 

Flat iron heater, B. W. Harmon 223,506 

Flour bolt. A. J. Terry 223,554 

Fluting machine, Shepard & A dams, Jr 223,611 

Fruit and vegetable packer, Buckingham & Poin- 

tfexter 223,476 

Gas lighting device, electric, T. Cailteau ., 223,578 

Gas motor, differential, Du Motay A Beckwith 223,555 

Gas regulator, M. G. Wilder 223,570 

Gas tap, regulating, A insworth & Roberts 223,573 

Glass, device for dividing, 0. C. Dusenbury 223,439 

Glass stopper, M. H. Hagerty 223,503 

Grain binder, O. O. jjtorle... 223,614 

Grain drill, J. S. Bogle. 223,470 

Grain drill attachment, W. D Green 223,501 

Grain header, A. J. Hodges, (r) 9,040 

Hame, J. M. Davis 223,489 

Hammock and supporting frame, combined, A. V. 

S. Hicks 223,588 

Harness, neck yoke adjuster for. J A Barnes.... 223,575 

Harrow, A. C, J. M., & L. C. Evans 223,492 

Harrow, sulky, N. L. Brass 223,471 

Harvester knife grinder, Parker & Webster 223,449 

Hatchway gate, F. H. Keeney 223,519 

Hay rake, horse, W. D. Stroud 228,553 

Heater or furnace, E. P. Penniman, Sr 223,450 

Hedtfe trimmer, Cunningham & Bailey 253,485 

Hea; shave, O E. Dunham . 223.583 

Hog cholera compound, T. Arnold 223,429 

Hoo.'i and buckle, combined, T. Padgitt 2*3,532 

Hops for preservation, treatment of, Naumann & 

Pohl 223,602 

Horses from running away or kicking, apparatus 

for preventing, S. Kingsland 223,447 

Horseshoe nail blanks, machine for finishing, L. 

Weaver 225,560 

Hose coupling clamp, O. T. Earle (r) 9,041 

Hydraulic elevator, W M.Bailey 223.464 

Hydraulic engine, J. Morton 223,530 

Hydraulic press, G. Webb 223,568 

Ice aunker. J W Smith , 223,550 

Ingot mould, G. Webb . 223,566 

Ingots, etc., apparatus for forming molten metal 

into, G. Webb 223,561, 223,562, 223,563 

Iron, manufacture of, L. D. Chapin 223,481 

Ironing board, E. W. Terry 223,615 

Lantern, signal, G. Skinner .. 223,548 

Lead and crayon holder, Benson & Hoffman ...... 223,466 

Lead and crayon holder, H C . Benson 223,467 

Lead and crayon holder, 11. Fraser 223,498 

Lead and crayon holder, J. Hoffman. . 223,510 to 223,513 
Liquoring apparatus, centrifugal, Matthiessen & 

Quimby 223,525 

Liquoring apparatus, centrifugal, E. E. Quimby 

223,537,223,539 

Locomotives, blow-off opparatus for, G. Olfenius 223,604 

Loom for weaving tubular fabrics, A M. Pont 223,534 

Magneto-electric machine, E. A. Witherell 223,623 

Manures, apparatus for drying and deodorizing 

liquid, A. Von Podewils 223,608 

Matches, machine for heading friction, G.H.Millen 223,601 

Measuring tablet, shoemaker's, H White 223,569 

Meat packing machine, C. s. Locke 223,522 

Metal moulds, lining f or. G. Webb 223,565 

Metal, mounting mother-of-pearl and similar sub- 
stances on.C. Fest 223,441 

Metallurgic furnace, L. D. Chapin 222,480 

Milking apparatus, cow, A. A Durand 223,491 

Millstone feeding device, J. G. Houlsworth 223,514 

Mining drill. J. R. Howells 223,590 

Mining machine, F. M. Lechner 223,626 

Mouldings, composition for covering, A. Kryzinski 223,593 

Mower, C M.Young 223,572 

Mower, lawn edge, T. Hanley 223,505 

Nut loek, J. P. Wilson 223,622 

Padlock, F. W. Mix 223,528 

Paraffine wax, process and apparatus far manu- 
facturing, Sloane & Potter 223,549 

Paper folding machine, W. Spalckhaver 223,457 

Paper makers, preparing a sizing material used 

by, R. A Fisher.. 223,442 

Paper makers' use, manufacture of a white com- 
pound for, R. A. Fisher 223,443 

Paper, etc., sizing for, G. Vining 223,459 

Pen rack, A . Christey..... 223,435 

Picture frame, M . Stevens 223,613 

Piles, process and apparatus for sinking, H. Case. 223,479 

Planter, corn, J. W. Colladay 223,483 

Planter, corn, A. H . Fessenden (r) 9,044 

Plow, L Chapman 223,579,223,580 

Pruning implement, Harrison & Wilson .... ... 223,625 

Puddling and boiling furnace, B. Rogan 223,610 

Rail chair, switch, W. C. Hurd 223,591 

Rails, hardening the heads of, Q. Webb 223,564 

Railway rail testing machine, G. Webb 223,567 

Railway safety switch apparatus, C. H. Jackson. . . 223.516 

Railway switch, T. H. Finnell 223,687 

Railway switch, automatic, J H. Wait 223.559 

Refrigerator, G W Freeman 223,499 

Rein holder, elastic check, W. P Emmert 223.440 

Relishing machine, E. K. Gay. 223,500 

Roadway and tramway, C. Bremerkamp 223,431 

Rock crusher, E Coleman 323,581 

Rock drill, J. Brown 223,474 

Rock drilling machine, H. Morse 223,529 

Rockingchair, C. Streit (r) 9,046 

Rotary steam engine, J. M. Simpson 223,547 

Sad iron neater, W B. Le Noir 223,596 

Saddle blanket, A. D. Martin _223,523 

Safe, fireproof, J. Grove 223,502 

Sash lock, E. F. De Witt „ 223,624 

Saw.drag, M.P Hail 223,504 

Sewing machine, glove, H. P. Henriksen (r) 9,039 

Shade roller, spring, J. C. Lake.. 223,595 

Shoe, E.J. Beane 223,576 

Shovel, H. M. Whitney 223,619 

Shutter, rolling, J. G. Wilson (r) 9,047 

Sign, E . A. Evans 223,493 

Silk, etc., machine for beating and washing, J. E 

Bolton. 223,430 I 

Slate washer, J. A . Smith 223.612 

Snug pattern, dovetailed, Ransom & Cassidy . . 223,540 
Soda water and other similar apparatus, cooler 

for.M.S Andrews 223,462 

Soldering tool, W. Painter 223.533 j 

Spark controlling stack for boilers, J. W. Pearce. . 223,605 

Speaking tube, J. Capron. . .. 223,434 ! 

Springs, machine for shaping and fitting, C. F. 

Shoemaker .,,., 223,454 

Stamp, revenue, F. W Brooks .223,432, 223,433 

Statuary and other figures in wax, making pat- 
terns or copies of, 0. Neubert 223,603 

Steam boiler, sectional, G. H Pond 223,451 

Stirrup, W W, Brower ■ .., 223,577 

Stone, etc., crushing apparatus, G. Dalton 223,487 

Sugar in centrifugal machines, apparatus for 

liquoring hard, E E. Quimby 223,538 

Telephonic signaling apparatus, G. H Bliss 223,469 

Thrashing machine, T . Quinlivan 323,536 

Tire tightener, wagon, J C.Kane 223,518 



223,444 
223,584 
223,497 
223,515 
223,496 
223,542 
223,460 
228,600 
223,458 

223,521 

223,607 
223,482 
223,616 
223,465 



Tweezers, A. W. Gilford 

Type form for electrotyping, Duncan & Leyden.. . 

Vehicle platform, W. Forshaw 

Vehicle running gear, D. W. Inman 

Vehicle side bar. Ford & Fellows ... 

Vehicle spring, J. N. Rice 

Vehicle spring, J. D. Whitney 

Wash board. G. H. Millen 

Wash board, M . M. Tucker. . 

Water, device for cutting off weeds, etc , under, 

F.W.Lane 

Watering column for railway water tanks, J. N. 

Poage 

Whiffletree hook, T. J. Christy. 

Wind engine, W . T . Urie 

Windmill, J. M. Barnes 

DESIGNS. 



Bracelets, J. H. Shoemaker 11,599 

Cards, visiting, P. Hake 11,604 

Carpet, E. Fisher 11,569 to 11,574 

Carpet, J Fisher 11,575 to 11,579 

Carpet. C. W.Swapp 11,581 to 11,595, 11,605 

Carpet, P. Tetrel 11,602 

Carpeting, E. J. Ney 11,607 

Hinge, R. Christesen 11,606 

Holder for flowers, matches, etc., F. H. Shepherd 

11,596 to 11,598, 11,600, 11.601 

Saw handles, J. R. Woodrough 11,603 

Woven fabrics, J. B. Ryer 11,580 

TRADE MARKS. 

Duckor canvas, flax, F. Baylis&Co 7,793 

gloves, P. Courvoisier &Co 7,794 



English Patents Issued to Americans, 

From January 2 to January 13, inclusive. 

Axles for vehicles, E. A. Wible, Folsom, Cal. 

Buttons, attachment of, P. Chase, Pawtucket, R. I. 

Churn, J. B. Williams et al., Bellows Falls, Vt. 

Cutting meat, machine for, Libby, McNeill & Libby, 
Chicago, 111. 

Electric light apparatus, T. A. Edison, Menlo Park, N.J 

Engine governors, G. F. Pottle, Boston, Mass. 

Fire alarmand extinguisher, H. H. Rogers, N. Y. city. 

Firearm, W. Trabue, Louisville, Ky. 

Gas, manufacture of, H. C. Bull, Brooklyn, N, Y . 

Gutta percha, manuf . of, H . Gerner, New York city. 

Horseshoe nail machinery, L. W. Whipple, Boston, Mass. 

Iron, treatment of, E. Wheeler, Philadelphia, Pa. 

Lubricator, C Parshall, Detroit, Mich. 

Lubricating machinery, C. Parshall, Detroit, Mich. 

Motive power from oil, C. Holland, Chicago, 111. 

Musical instruments, M . J. Mathews, Boston, Mass. 

Oil.treatmentof, D. D.Cattanach, Providence, R. I. 

Piston rod packing, T. Tripp, Stoughton, Mass. 

Railway signal, J. S. Williams, Riverton, N. J. 

Rolling mills, W. II. Glover etal., St. Louis, Mo. 

Screw cutting machinery, D. Morrell, Hartford, Conn. 

Spinning machine, A. F. Crichton, New York city . 

Steam boilers, G.H. Pond et al., -New York city. 

Steel, manufacture of , H. C. Bull, Brooklyn, N. Y. 

Sleeping berths for ships, D. Parks, Boston, Mass. 

Telephonic exchange apparatus, Law Telegraph Com- 
pany, New York city. 

Telephoneswitches, E. T. Greenfield et al., B'klyn, N. Y. 

Telephones, T. A . Edison, Menlo Park, N. J. 

Telephonic apparatus, E. Berliner, Boston, Mass. 

Valve for barrel taps, G. W . Gillette, New York city. 
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Inside Fase, each insertion - - - 7o cents n line. 
Back Page, each insertion --- $1.00 aline. 

(About eight words t o a line. ) 
Engravings may heaa advertisements at the same rate 
per line, by measurement^ as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue, 
|^° The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 
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FOR. A 

COMBINED 



3B& Punch and Shears 

f" flf of beautiful design, of great strength 
||; and capacity, and thoroughly reli- 
g||able, address 

\Jfr l..nnbertville Iron Woiks, 

^^Ti^ LAMBERTVILLE, N. J. 




Electro-Bronzing' on Iron. (New Patent.) Inde- 
structible and unchanging by atmospheric action, 
Use of these patent rights can be obtained on favor- 
able terms. PHILA. SMELTING CO., Phila., Pa. 
Saw, Tool, Steel, and File Works. Phila., Oct. 4, 1879. 
To Philadelphia Smelling Co., Gents? After a trial 
of Eighteen months of your " deoxidized bronze " 
as Journal Boxes in our Rolling Mill where great pres- 
sure is required, wetake pleasure in recommending it 
as being superior to any we have heretofore used. 

we also refer to Henry Disston & Sons. 
Eagle Iron Works, Hoff, Fontaine & Abbott, Phila. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for illustrated circular. 

WiVI. SELLERS *fc CO., Phila. 




Will be mailed free to all applicants, and to custom-::-* without 
ordering it. It contains four colored plates, 600 engravings, 
about 200 pages, and full descriptions, prices and directions for 
planting 1500 varieties of Vegetable and Flower Seeds, Plants, 
Roses, etc. Invaluable to all. Send for it. Address, 

D. M. FERRY & CO., Detroit, Mich. 

STEAM PUMPS. 

THE NORWALK IRON WORKS CO., 

SOUTH NORWALK, CONN. 

THE DRIVEN WELlT 

Town and County privileges for making Driven 
Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to respoiasible parties, by 

WM. D. ANDREWS & BRO.. 

S35 BROADWAY, NEW YORK. 



COUNTERFEITS. Counterfeit Detector, 




the official authority; monthly; $2 per annum: 
copies, 25c. Edited by B. G. Underwood, Late Receiving 
Teiler Redemption Agency, U. S. Treasury. Subscribers 
notified upon the appearance of a new counterfeit. 
U/JtMTCni Canvassers to solicit subscriptions, 
YlHli I EU ■ to whom liberal commissions and ex- 
clusive territory allowed. Agents must furnish recom- 
mendation of a Bank or Banker. A, S, PRATT & SON, 
National Bank Ag<s , Pubs„. J , 0. Box 52, Washington, D, C, 
or B. G. UNDERWOOD, 37 Park Row, New York City, 

KNOW THYSELF. 

rPHE untold miseries that result 
I. from indiscretion in earlvlife 
limy be alleviated and cured. 
Those who doubt this assertion 
should purchase the new medical 
work published by the PEABODY 
MEDICAL INSTITUTE, Boston, 
entitled THE SCIENCE OF 
LIFE; or, SELF-PRESER- 
VATION. Exhausted vitality, 
nervous and physical debility, or 

.._ vitality impaired by the errors of 

youth, or too close application to business, may be re- 
stored and manhood regained. 

Two hundredth edition, revised and enlarged, just 
published. It is a standard medical work, the best in 
the English language, written by a physician of great 
experience, to whom was awarded a gold and jewelled 
medal by the National Medical Association. It con- 
tains beautiful and very expensive engravings. Three 
hundred pages, more than 50 valuable prescriptions for 
all forms of prevailing disease, the result of many years 
of extensive and successful practice, either one cf 
which is worth ten times the price of the hook. Bound 
in French cloth ; price oniy SI, sent by mail, postpaid. 

The London Lancet says: "No person should be 
without this valuable book. The author is a noble 
benefactor." 

An illustrated sample sent to all on receipt of 6 cents 
for postage. 

The author refers, by permission, to JOS. S. FISHER, 
president ; W. I. P. INGRAHAM, vice-president : W. 
PAINE, M.D.; C. S. GAUNTT, M.D.; H. J. DOUCET, 
M.D.; JR. H. KLINE, M.D.; J. R. HOLCOMB, M.D.; 
N. R. LYNCH, M.D., and M. R. O'CONNELL, M.D., 
faculty of the Philadelphia University of Medicine and 
Surgery; also the faculty of the American University 
of Philadelphia ; also Hon. P. A. BISSELL, M.D., presf-. 
dent of the National Medical Association. 
Address Dr. W. H. PARKER, No. 4 U E A I 

Bulnnch Street, Boston, Mass. The HEAL 

author may be consulted on all dis- T U V C C I C 
eases requiring skill and experience. I n I 9 C L li 




Shafts, Pulleys, Hangers, Etc. 

Full assortment in store for immediate delivery. 
WM. SELLERS & CO., 

70 Liberty Street, New York. 



Paris, . , 187S 
Australia,1877 
Phila., . .1876 
Santiago, 1875 
Vienna, .1873 

J.A.FAY&CO'S 

WOOD WORKING MACHINERY 

was awarded at the Paris Exposition over all compet- 
itors THE GOLD »I i:i> \ I, OF HONOR. Also h itrh- 

estaward at Phila., Santiago, Australia, and Vienna. It is 

Original in Design, Simple in Construction, 
Perfect in Workmanship, Saves labor, 
Economizes lumber, anal Increases 
products of the highest stand- 
ard of Excellence. 
Railroad, Furniture, and Agricultural Implement Shops, 
Planin" Mills, etc., equipped at short notice, and the lowest 
cash prices. Send for Circulars. 

J. A. FAY & CO., Cincinnati, Ohio, U. S. A. 

IMPORTANT TO STEAM USERS. 

Great Saving of Fuel. 

Save repairs and prevent explosion by using the % 

Peerless Damper Regulator, 

which regulates the draft automatically, and controls 
the steam pressure. In ordering mention pressure. 
Illustrated Catalogue sent on application. 
. Price, $38.50. 

AMERICAN STEAM APPLIANCE CO. 

SOLE MANUFACTURERS, 

13 anil. IB Park Row t 

New York. 



$77 



a Month and expenses guaranteed to Agents. ; 
Outfit free. Shaw & Co., Augusta, Maine. I 



PORTER MANUF C CO. n 

The New 1 
Economizer, s 
the only Agri- § 
cultural En- g 
gine with Re- g 
turn Flue ™ 
Boiler in use. 4w- 
Send for cir-,f7 
cular to P ,? 

Porter Mfg. f f 
Co., Limited, : I_L_ 
Syracuse, N.Y. " 
G. G. rOUNG, Gen. Agt., 42 Cortland St., New York. 




JAMES ECCLE8, 
* General Machinist, Inventor, and Maker of the 

Patent Quadruple Screw Power Press 

For the use of Printers, Hosiery Manufacturers, 

and all others who desire great and 

uniform pressure. 

.2423 Lombard St., Philadelphia, Pa. 

ESTABLISHED 1855. 

HARDWOOD TUMBER 

AND 

VENEERS. 

Mahogany, Rosewood, Satinwood, French and American 
Walnut, Burl Veneers. Hungarian Ash, Amaranth, etc., 
etc. Manufacturers will find our stock unusually choice 
and prices low. Full line of Rare and Fancy Woods 
planed for Amateur's use. 

CEO. W. READ & CO., 

186 to 200 Lewis St., New York. 



FOR SAIL. TO. 

One of the best plantations in the valley of the Savan- 
nah, twelve miles below Augusta , G a . 

The railroad to Savannah divides the land. 

Hollywood, with depot, is on the place. 

It consists of two thousand acres— one thousand 
cleared, balance in forest. 

Good residence, with barn, stables, gin house, etc., in 
good repair. 

Sixteen first-class mules; fifty head of good cattle: 
sixty hogs, with 2,000 bushels of corn; abundance or 
forage and necessary farming implements. 

We pledge our word that this is one of the best planta- 
tions and stock farms in this State, and very cheap, 
with liberal terms. Titles perfect. 

A. H. McXAWS, 
Georgia Land and Mining Agency, 

206 Seventh Street, Augusta, Ga. 

FOR SALE.— i Boilers, U feet long, 6 feet diam- 
eter, 80 horse power each— A 1 condition and make. 
AJso 1 Berryman Feed Water Heater. 42x96 ; 2 Evans 
Power Presses, and a lot Woolen Machinery; all for 
sale cheap. Apply to 

D. L. EINSTEIN, 14 White St., New York. 




United States Patent for sale cheap. Well vested. 
Address C. H. Warrington, Eox 486, West Chester, Pa. 



Wood-Working Machinery, 

Such as 'Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines. Eastman's Pat. Miter Machines, and 
Wood-Working Machinery generally. Manufactured by 
WITHERS Y, RUGG & RICHARDSON, 

26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 



FOUR SIDED MOULDER, WITH OUT- 

side bearing. We manufacture 5 sizes of these moulders. 
Also Endless Bed Planers, 
Mortisersand Borers. Ten- 
oning .Machines, SashDove- 
tailers. Blind Rabbeting 
Machines. Also a large 
variety of other wood 
working machines. 
Address 
LEVI HOUSTON, Montgomery, Pa. 




FINE GRAY IRON CASTINGS MADE TO ORDTUR. 
E. Q. DTTTTOW, Cato, Cayuga Co., N. T. 



Positive Protection against being fleeced by Sharpers, 
Gamblers, and Card Tricksters. For particulars, address 
the inventor, Bart Kane, 231 State Av., Cincinnati, O. 



Acme Library 

of History. 

The works of the great authors whose writings have 
themselves become apart of history, and are associated 
in the minds of all with the nations whose story they 
narrate. In typography, form and binding, and economy 
of cost, the acme of the art of bookmaking. 

Milman's Gibbon's Rome. In 5 vols.-, cloth, with 
very full index. Price $2.50; postage, 40 cents. 

Macaulay's History of England. In 3 vols., cloth, 
elaborate index. Price $1.50 ; postage. 24 cents . 

Oilier Works in this series will be shortly an- 
nounced. Catalogue sent free . W hen you write mention 
this paper. AMERICAN BOOK EXCHANGE, 
Tribune Building, New York. 



NEW BOOKS. 

Pocket Book for Chemists, Chemical Manufacturers, 
Metallurgists, Dyers, Distillers, Sugar Refiners, etc. 
By Thomas Bayley, . . . . $2 00 

Concrete: Natural and Artificial. Its varieties and 
constructive adaptations. By Henry Reid. New edi- 
tion, with colored plates, .... $6.00 

Iron Bridges and Roofs: Elementary theory and 
calculation of. By August Ritter. Translated from 
the German by H. R. Sankey, . . . $6 00 

Electric Light in its Practical Application. By Paget 
Higgs. 94 illustrations of Lamps, Generators, and Reg- 
ulators, $8.00 

Ornamental Penman's and Draughtsman's Pocket 
Book of Alphabets. 32 plates, . . $0.20 

Spon's Encyclopaedia of the Industrial Arts and 
Manufactures. Written by Practical Men and fully 
Illustrated . Now being issued in parts at 75c. each. 

Supplement to Spon's Dictionary of Engineering. Now 
bein - issued in parts at 75c. each . 
Catalogues and circulars free on application. 

E. *fc F. N. SPON,446 Broome St., New York. 



CAVEATS, COPYRIGHTS, LABEL 
REGISTRATION, E I'C, 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific Ameeican, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
years' experience, and now have unequaled facilities 
for the Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 
to procure them; directions concerning Labels, Copy- 
rights, Designs, Patents, Appeals, Eeissues, Infringe- 
ments, Assignments, Eejected Cases, Hints on the Sale 
of Patents, etc. 

Foreign, Patents.— We also eend,,/te« of charge, e 
Synopsis of Foreign Patent Laws, showing the cost an<3 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu.. 
able to the patentee in this country is worth equally aa 
much in England and some other foreign countries. 
Five pater to— embracing Canadian, English, German, 
French ? an^l Belgian— will secure to an inventor the ex- 
clusive mo.iopoly to his discovery among about one 
Hundred and fifty" :mii,lions of the most intelligent 
people in the world. The facilities of business and 
s'.eam communicat.on are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents,— Persons desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications . 

Any patent issued since November 27, 18G7, at which 
time the Patent Office commenced' printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the Fame 
as above, and state name of patentee, title of inven- 
tion, an.a date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, New York. 

BEANCB OFFICE^Gomer of F and 1th Btreet& % 
Washington^ 2), C. 
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ROSE'S MACHINIST. 

FOURTH EDITION, JUST READY. 

THE COMPLETE PRACTICAL MACHINIST: 

Embracing Lathe Work, Vise Work, Drills and Drilling, 
Taps ana Dies.Hardeningand Tempering, the Making 
and Use of Tools, etc., etc. By Joshua Rose. Illus- 
trated by 130 engravings. In one Volume, l3mo, 376 
pages. Price $2.59. 

CONTENTS. 

Chapter I. Lathe and Machine Tools.— Round- 
Nosed Tools; Square-Nosed Tools; HoldingTools; Side 
Tools for Iron; Front Tool for Brass Work ; Side Tool for 
Brass Work. II. Cutting Speed and Feed.— Tables of 
Cutting Speeds and Feeds; Table for Steel; Table for 
Wrougnt Iron; Table for Cast Iron; Table for Brass; 
Table for Copper. III. Boring Tools for Lathe 
Work.— Boring Tool for Brass; Boring Tool Holders. 
IV. Screw-Cutting Tools.— Hand Chasing; To make 
a Chaser; To Calculate the Gear Wheels necessary to 
cut a Thread in a Lathe. V. General Observations 
on Lathe Work.— Lathe Dogs and Drivers; Emery 
Grinders ; ('entering Machine ; Lathe Work ; Emery 
Cloth and Parer. VI. Tukning Eccentrics.— Turning 
Cranks; To Chuck a Crosshead; Turning Pistons and 
Rods; Piston Rings; Ball Turning; Cone Plate for Bor- 
ing In the Lathe j To turn a Pulte.v ; Turning and Fitting 
Tapers ; Belts ; Oiling and Greasing of Belts ; Directions 
for Calculating the Width of Belts required for Trans- 
mitting Different Numbers of Horse Power; Directions 
for Calculating the Number of Horse Power which a belt 
will Transmit, its Velocity and the Number of Square 
Inches in Contact with the Smallest Pulley being Known. 

VII. Hand Turning.— Roughing Out; The Graver; 
The Heel Tool; Brass Work; Scrapers; Lathe Chucks. 

VIII. Drilling in the Lathe.— Half -Round Bits; 
Cutters; Reamers; Shell Reamers. IX. Boring Bars. 
—Small Boring Bars. X. Laps.— Allowance for Shrink- 
age; Crank Pins; Chucking Brasses; Slotting Machine 
Tools. XI. Twist Duili.s.— Feeding Drills; Drills and 
Drilling— Flat Drills ; Drilling Hard Metals; Slotting or 
Keyway Drills; Pin Drills; Countersink Drills. XII. 
Tool Stekl.— Forging Tools; Tool Hardening and Tem- 
pering; Hardening; To Harden Springs; Case Harden- 
ing Wrought Iron; To Case Harden Cast Iron; To 
Harden Malleable Iron; The Crystallization of Wrought 
Iron; The Wear of Metal Surfaces; Annealing or Soften- 1 
ing; Mixtures of Metals. XIII. Taps and Dies.— Ad- 
justable Dies ; Dies for Use in Hand Stocks. XIV. Vise 
v\ ouk.— Tools.— Calipers: The Square; The Scribing 
Block ; Chipping ; Filing ; Emery Paper; Tools for Scrap- 
ing surfaces ; Vise Clamps ; Pening ; Fitting Brasses to 
their Boxes ; Fitting Link Motions ; Fitting Cylinders ; 
Scraped Surfaces; To Make a Surface Plate; To Cut 
Hard Saw Blades ; To Refit Leaky Plugs to their Cocks ; 
Refitting Work by Shrinking it ; To estimate the Weight 
of a Casting from the Weight of the Pattern; Grades 
and Speeds for Emery Wheels ; Threads of Gas or Steam 
Pipes ; Steam and Water Joints ; To Make Spiral Springs ; 
Hardening; Tempering. XV. Fitting Connecting 
Rods. -Drifts; Reverse Keys. XVI. Milling Ma- 
chines and Milling Tools. XVII. To Calculate 
the Speed of Wheels, Pulleys, etc. XVIII. The 
Slide Valve.— Movements of Piston and Crank; 
Steam Supply; To Measure the Throw of an Eccentric. 
XIX- How to Set a Slide Valve. XX. Pumps.— 
Suction Pumps ; Force Pumps ; Piston Pumps.— Indiox. 

Also just ready, Second Edition of 
A Catechism oi the Murine Steam Engine. For 
the use of Engineers, Firemen, and Mechanics. A 
Practical Wok for Practical Men. By Emory Ed- 
wards. Mechanical Engineer. Illustrated by 60 en- 
f ravings, including examples of the most modern 
ngines. 12mo, ¥2100 

Nearly Ready. 
The Slide Valve PracticalLyExolained. Embrac- 
ing simple and complete Practical Demonstrations of 
the operation of each element in a SliJe Valve Move- 
ment, and illustrating theeffects of Variations in their 
Hroportons by examples carefully selected from the 
most recent and successful practice. By Joshua Rose, 
M. E.. author of 'The Complete Practical Machinist." 
''The Pattern .Maker's Assistant," etc. Illustrated by 
35 engravings, ...... $1.00 

ZW The above orany other books sent by mail, free of 
postage, at the publication prices. 

Ournewand enlarged Oatalogueof Practical and 
Scientific Books, 96 pages, 8vo; a Catalogue of Books 
on Dyeing, Calico P hinting, Weaving, Cotton and 
WOOLRN Manufacture, 4to; Catalogue of a choice 
collection of Practical, Scientific, and Economic 
Books, 4to: List of Books on Steam and the Steam 
Engine, Mechanics, M achinert, and Enginee ring, 
4to. List of Important Books on metallurgt, Mkt- 

ALS, STRENGTH OP MATERIALS. CHEMICAL ANALYSIS, 

Assaying, etc.. 4to ; List of Books on Mining, Mining 
Machinery, Coat,, etc., 4to ; two Catalogues of Hooks 
and Pamphlets on Social Science, Political Econo- 
my, Banks, population, Pauperism, and kindred 
subjects ; also a Catalogue of recent additions to our 
stock of Practical Scientific and Technical 
Books, sent free to any one who will forward his 
address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut Street, Philadelphia. 




ADVERTISERS 

Can learn " the exact 
cost of any proposed 
line of Advertising in 
American Papers by 
addressing Geo. P. 
Rowell & Cos News- 
paper Adv'g Bureau, 
10 Spruce St., N. Y. 



GROUND MICA. 

The best Lubricator in the world. No more hot boxes. 
Good forflreproof manufactures of all kinds. Sample 

gackage sent to any address on receipt of $1. Address 
ALTTEL MICA CO., McLean's Block, St. Louis, Mo. 

Baker Rotary Pressure Blower. 

(FORCED BLAST ) 

Warranted superior to any 
other. 

WILBEAHAM BEOS. 

2S18 Frankford A?e. 

Philadelphia 

TELEPHONE Fork8 } s" 16 




Circulars free. 



Price $3.50. Pat'd 
Holcomb & Co.. Mallet Creek, Ohio. 



Pond's Tools, 

En&ine Lathes* Planers. Drills. «fcc. 

DAVID W. POND, Worcester, Mass. 



VALUABLE MANUFACTURING SITES FOR SALE AND TO LET. 



The Dundee Water Power and Land Company, 




IHap who 
Passaic, N 



wing" advantageous location 
J., as a man ufaeturing center. 



OF PASSAIC, NEW JERSEY, 



Oiler to manufacturers one of the most desirable 
situationsfor the establishment of manufacturing 
industries in the United States, on most favorable 
terms. 

The property of this company is located at Passaic, New 
Jersey, at the head of navigation of the Passaic River, only 
12 miles from New York and 4 miles from Paterson. It is 
located directly on the line of the Erie Railroad. By 
means of a dam and canal, both constructed in the most per- 
manent manner, the entire water power of the Passaic 
Rivtr is conducted to the company's mill sites, by which is 
obtained a fall of twenty-two feet. Competition by both 
river and rafl insures the lowest rates of freight transporta- 
tion, and the close proximity of several lame manufacturing 
cities, viz.: New York, Paterson, and Newark, secures agreat 
advantage in respect to labor. There is at present in opera- 
tiona dozen manufacturing establishments, giving employ- 
ment to a large number of hands. The location is perfectly 
healthy, cost of living is cheap, and there are good churches 
and excellent schools. Cheap illuminating gas and healthy 
city water are also to be had. The permanency of the mil] 
water power is assured. The water is delivered to each 
mill through a canal 80 feet wide. 

Among the manufacturing establishments at present lo- 
cated on this property are the New York Steam Engine Co.; 
Rittenhouse Manfg. Co., woolen mill ; Messrs. Waterhouse 
Brothers; Basch & Sons, both woolens and flocks; Reid & 
Barry ; Passaic Print Works. 

The establishment of the New York Steam Engine Co. is 
now for sale owing to a dissolution of the company. The 
workscomprise eight substantial one and tw o story brick 
buildings, and consist of Manufacturing Shop, 375 feet by 60 
feet; Foundry, 140 by 52 feet; Pattern Shop, 100 by 40 
feet; Shop, 80 by 40 feet; Brass Foundry and Boiler Rooms, 
of about 50 by 20feet each, together with additional smaller 
buildings, called the Power House, for 75-horse power tur- 
bine, and the Fire Engine House. These works are located 
directly on the Passaic River, with good depth of water. In 
every respect this location is particularly desirable for manu- 
facturing purposes. Liberal terms will be made by the 
company with desirable parties. Full information will be 
furnished by mail or personally by application to 

JOHN B. PUTNEY, 

Sec'y D. W. P. & L. Co., PASSAIC, N. J. 




Flan of the works of the New York Steam 
Engine Co., now offered for sale. 




IMMENSE REDUCTIONS ! 

PIANOS ^ORGANS 



AT WHOLESALE FACTORY PRICES. 



is magnificent Organ, the Paragon Style, No. 440, 5 octaves, 8 sets of 
,~«j, 13 stops, solid walnut case highly finished (74 inches high, <1*QE fin 
43 inches wide, and 24 inches deep), with Stool and Book, only 4>OUiUU 
Warranted 6 years. Shipped on 15 days' test. NO MONEY required 



This 
reeds. 



Freight charges paid both ways \f unsatisfactory. 



ORGANS. 



untily ou are fully satisfied. 

PIANOS. 

8X45, 815ft JmS, 8225, and 845, 850, 865, ST5, |80, 885, 

with. Cover, Stool , and Book. I with Stool an d Instruction Book. 

Order direct from this advertisement, giving as reference any Bank, Banker, or 

Business Firm. Catalogue free. Address the manufacturer, 
JAS. T. PATTERSON, P. O. Drawer 13 i Bridgeport, Ct., U. S. A, 



$100 AGAINST $1.00. 

We will deliver free for $1.00, with full directions, 4 
lb. of our cement paint, and will guarantee to the extent 
of $100, to cure the most troublesome leaks in roofs 
(if properly applied*. This cement paint will make twice 
as durable, Tauns. Tubs, Pails, etc., when lined with it. 
B. D. WASHBURN MFG. CO., 
151 ifc 153 Congress St., Boston, Mass. 



PARTNER WANTED.— A PRACTICAL 

Foundryman, Machinist, or Accountant, competent to 
take charge. Business established in 1869. Good locali- 
ty. Plenty of Work. Capital required, $8,000 to $6,000. 

Address SPARTA IKON WORKS, Sparta, Wis. 



4a, ip SPECIAL T00LS. v ; 

li.B. SMITH MACHINE CS^ 

% SMITHVIUE.BUR.CO.N.J. 
_ C//1 CULARS F /!££_., 



WANTBD-DRAPBR, DESIGNER, AND UPHOIi- 

aterer. Give particulars and references, and address, 
H. EGER, care P. O. Box 887. Cincinnati, O. 



BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 

For breaking hard and brittle substances to any size. Endorsed by the leading Mining, 
Manufacturing* and Rail road corporations in the United States and Foreign Countries. 
First Premium wherever exhibited, and hundreds of testimonials of the highest character. 

Indispensable for making best McAdam Roads, Ballasting of Railroads, Crushing the hardest 
Ores, Stone for Concrete, etc., etc. Prices greatly reduced. 

The Chai,lkxgn was awarded the Medal of Superiority by the Judges of the American In- 
stitute Pair, New York City, December, 1879, where it was exhibited in competition with our old 

form of crusher. Address BLAKE CKUSHKH CO., New Haven, Conn. 




.JOHN R.WHITLBY & OO. 

European Representatives of American Houses, with 
First-class Agents in the principal industrial and agricul- 
tural centers and cities in Europe. London, 7 Poultry, 
E. C Paris. 8 PJace Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at 
shippers' discounts. 



SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Crotonand Ridgewood 
Water. WM. D, ANDREWS & BRO., 235 Broadway, N.Y., 
wb o control the patentf orGreen's American DrivenWell. 



CENTENNIAL, AND PARIS MEDALS. 

Mason's Friction Clutches and Elevators. 

" New and Improved Patterns." 
VOLNEY W. MASON & CO., Providence, R. I, U. S. A. 



mm 



ROOFING 



F J|t sendTOH SAMPLE """CIRCULAR 
b til w - H - STEWART 

woo l 74 COURTLAND,ST. MEW-YORK. 




Forster's Ml & Ore Breaker and Comtiinefl Crustier and Pulverizer. 

The simplest machine ever d* vised for the purpose. 

Parties who have used it constantly for six years testify that it will do double the work 
of any other Grushejr, with one-third the Power, and one-half the expense for keeping in 
repair. The smaller sizes can be run with Horse Power. 

Address TOTTEN & CO., Pittsburgh, Pa. 



The Literary Revolution 

and Universal Knowledge. 

An Encyclopedia in 20 vols,, over 16.000 pages; 10 per cent, more matter than any Encyclopedia ever before 
published in this country, and sold, handsomely and well bound in cloth for $10.00^ in half morocco for 
$1 5. 00 9 and printed on fine heavy paper, wide margins, bound in half Russia, gilt top, for $20.00— an 
enterprise so extraordinary that its success, beyond all precedent in book publishing, may be fairly claimed to 
inaugurate a Literary Revolution, 

The Library of Universal Knowledge is a reprint entire of the last (1879) Edinburgh edition of 
""Chambers' Encyclopedia," with about 40 per cent, of new matter added, upon topics of special interest to 
American readers, thus making it equal in character to any similar work, better than 'any other suited to the 
wants of the great majority of those who consult works of reference, and altogether the latest Encyclopedia in 
the field. 

Specimen Vohimes^n either style will he sent for examination with privilege of return on receipt of pro- 
portionate price per volume. 

Special Discounts to all early subscribers, and extra discounts to clubs. Full particulars, with descriptive 
catalogue of any other standard works equally low in price, sent free. Mention this paper. 

AMERICAN BOOK EXCHANGE, Tribune Building, New York, 



NEW YORK BELTING AND PACKING COMP'Y. 

The Oldest and Largest Manufacturers of the Original 

SOLID VULCANITE 

EMERY WHEELS. 

All other kinds Imitations and Inferior. Our name is stamped in full uponall our 
standard BELTING, PACKING, and HOSE. 

- IHPP" Address NEW YORK BELTING AND PACKING CO.. 

Emery Wheel. JOHN H. CHEEVER, Treats. NEW YORK. 




OTCD I A ftders are necessary: 
O I tr ft- M 1^ frames valuable: 



clothes 
** ■ fc» ■ fc r* mm frames valuable: ironing 

tables indispensable ; but combined all in one and sold 
for $1.50 the combination is irresistible. Every family 
will have one. tend for it. Agents supplied. Rights 
for sale. Address J. H. MARTIN, Hartford, N. Y 



^ ALAND'S 
Silent Injector, 
Blower & Exhauster. 

Apply to 

S. ALAND, 

Rome, Oneida 

Co., N. Y. 





STEAM PUMPS. 

HENRY R. W0RTHINGTON, 

339 Broadway, N. Y. 8 3 Water St., Boston. 

THE WORTHINGTON PUMPING- ENGINES FOR WATER 

Works— Compound, Condensing or Non-Condensing. 
Used in over 100 Water- Works Stations. 
Steam Pumps— Duplex and Single Cylinder, 

Prices below those of any 

other steam pump in 

the market. 

Water Meters. Oil Meters. 



SAWING THE LOG. 




WHDEEFUL IMPROVED 

Labor Savi ng CIIAXT Rl 1>IJV<; SAW MACHINE 

Is fully demonstrated by the number in use and the 
present demand for them. It saws Logs of any size. 
One man can saw more logs or cord wood in one 
day and easier than two men can the old way. It 
will saw a two foot log in three minutes. EVery 
Farmer need. one. Township agents wanted. 
Send for Illustrated Circular and Terms. 

Address W. W. BOST WICK A CO., 
178 Elm St., Cincinnati, O. 
CAUTION.— Beware of all imitators and in- 
fringers. We own five perfect patents on these Giant 
Riding Saw Machines. We warrant every Machine. 




Do Your Own 
Printing. 



S3 Press for cards, envelopes, etc. 
14 other sizes, $8, $14, $25, $44, etc. 
Type setting easy by printed in- 
structions. Do your own printing 
and advertising. Money made fast 
in any place jobbing or running a 

f taper. Catalogue of Presses, Type, Cards, etc., for 2 
tamps. Ivelsev & Co., Man'i *rs, Meriden, Conn. 



$10,000. 
SAFETY , 
LAMP. 



Mailed Free for 35 Us. 

Four for $1. 

$10,000 will be paid to any 
person who can explode a Lamp fitted 

"th our PATENTED SAFETY AT- 
TACHMENT. 

May use anylamp or burner. 

Prevents dripping and heating. 

Send forsam pies, with size of collar 



™?52S2 I and depth of your lamp. 

WA!VTEP * S.S.Newton's Safety Lamp Co., 

13 West Broadway, New York. 

Factory and Office, Binghamton. N. Y. 

WANTED-MOULD MAKER FOR BRASS AND IRON. 
Address, with reference, J. HENDLES, care P. O. Box 
387. Cincinnati, O. 




WANTED— a firm to manufacture and* sell a Patent 
Rotary Water Engine, suitable for Hoisting or working 
anv light machinery. Favorably received and used Vi\ 
1 Canada. Apply P. O. Box 1595, Montreal, Canada. 



© 1880 SCIENTIFIC AMERICAN, INC 



no 



Jfcit-tftifir %mtitw. 



[February 14, 1880. 



Inside Pasre, each insertion - - - 75 centN a line. 
Back Page, each insertion - - - $1.00 a line. 

(About eight words to a line.) 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 

8^" The publishers of this paper guarantee to adver- 
tisers a circulation of not less than 50,000 copies every 
weekly issue. 



WOOD SOLE SHOES. 



The cheapest, most durable, 
Warm, good looking, and tho- 
roughly waterproof shoe. Par- 
ticularly adapted to Brewers, 
Miners, and all classes of labor- 
ers. Send for circular to 




CHAS. W. COPET.AND, 

122 Summer St., Boston, Mass. 



STEAM PUMPS. 

PI RE PUMPS, 

TANK PUMPS, 

MINING PUMPS, 

OIL LINE PUMPS, 

BREWERY PUMPS, 

AIR COMPRESSORS, 

SALT WATER PUMPS, 

SUGAR HOUSE PUMPS, 

BOILER FEED PUMPS, 

THREE CYLINDER PUMPS, 

BALANCE WHEEL PUMPS, 

COMBINATION PUMPS, 

HYDRA ULIC P UMPS, 

GAS COMPRESSORS, 

REFINER Y P UMPS, 

M AMI N E P UMPS, 

PO WER P UMPS, 

HOTEL PUMPS, 

AClD PUMPS, 

AIR PUMPS. 

THE NORWALK IRON WORKS CO., 
SOUTH NORWALK CONN. 




COLUMBIA BICYCLE. 

A practical road machine. Indorsed 
by the medical profession as the most 
healthful of outdoor sports. It aug- 
ments three-fold the locomotive power 
of any ordinary man. Send 3c. stamp 
for 24 page catalogue, with price list 
ind full information. 

THE POPE M'F'tJ CO., 

89 Summer Street, Boston, Mass. 



TRY 



THE LEHIGH 
EMERY WHEEL. 

For catalogue and prices, address 

LEHIGH VALLEY EMERY WHEEL CO., 

WEISPOItT, PENNA. 




SHEPAltD'S CELEBRATED 

:$5fl Screw CnUing Foot Lathe. 

Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. Ti. SHE PART) & CO., 

331, 333, 335. & 337 West Front Street, 
Cincinnati, Ohio. 



M 



ICROSCOPES and every description of Op- 
tical Instruments, the best and the cheapest. 
Send for Illustrated Priced Catalogues. 
R. & J. BECK, 

Manufacturing Opticians, Philadelphia, Pa. 



HWJ0HKS 

ASBESTOS STEAM PACKING, 

In all sizes o f rope . 

ASBESTOS FELT PACKING, 

In sheets and gaskits, all sizes. 

ASBESTOS WICK PACKING, 

For small valve stems, etc. 
Are ten times as durable as any others, and are inde- 
structable by fire or acids. 

ASBESTOS CEMENT FELTING 

and AIR CHAMBER COVERINGS, for steam 
pipes boilers, etc., are the most effective, durable, and 
economical non-conductors in tl e world. They can be 
readily applied by any one. 
Send for descriptive price lists. 

H. W. JOHNS MFG. CO., 

Sole* Manufacturers of Genuine Asbestos Materials, 
87 MAIDEN LANE, NEW YORK. 




The attention of Architects, Engineers, and Builders 
is called to the great decline in prices of wrought 
STRUCTURAL IRON. . 

It is believed that, were owners fully aware of the small 
difference in cost which now exists between iron and 
wood, the former, in many cases, would be adopted, 
thereby saving insurance and avoiding all risk of inter- 
ruption to business in consequence of fire. Book of de- 
tailed information furnished on application. 
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Why don't you run your Files by 
Steam Power ? ? ' 

You might as well mount a Circular saw on a Grindstone frame, and turn it with a crank or treadle, as use a 
File by hand. The File is a costlyrfool at the best. Its cutting points are all on the surface, and each stroke 
lessens its value, it is easily lost, broken, spoiled, stolen, or mislaid. File-work is not only expensive (as all hand 
work is) but singularly deceptive. There is nothing a man can dawdle over more, and waste more time on, than 
work at the vise-bench. To say nothing of the time necessarily lost in clamping and unclamping the work in the 
vise, the workman may, both honestly and dishonestly, waste his time. He may have a good File, and so stint the 
pressure that he scarcely removes any metal. He may choose the wrong File. There is generally a lot of them 
littering up the work-bench. The chances are that he spends some time hunting, and then picks up a dull one. 
******** * * * * * * * * * 

The Tanite Emery Wheel is a Rotary File, which runs a mile in a minute, and whose cutting points never grow 
dull. What the Circular Saw is to the Hand Saw, the Tanite Wheel is to the File. He who equips his workshops 
with suitably mounted Emery Grinding Machinas, yokes Steam Engines to his Files instead of men. 

THE TANITE CO., Stroudsburg, Monroe Co., Pa. 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat.Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburg, Pa. 
190 S. Canal Street, Chicago, 111. 
VW Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency, 121 Chambers St., N. Y. 



Scott's Gear Moulding Machines, 

AIR COMPRESSORS & ROCK DRILLS. 
Delamater Iron Works, 

Boiler Makers, Engine Builders, 
and Founders, 

FOOT OF W. 13th ST., North River, NEW VOKK. 
ESTABLISHED 1841. 



.BRADLEY'S Has Mt &00ll POifltS! 
f helve ha.mM^ Does More and Better Work, 

Takes Less Power, 

Than an; Hammer in th: ff end. 

BRAOIET 4 COJPANV, 

SYRACUSE, N.T. 




THE PARAGON SCHOOL DESK 

GARRETSONS EXTENSION s 
-w, TABLE SLIDES 

MAN? Br BUFFALO HARDWARE 
P" SWAN ST. BUFFALO N.Y. 

SEE ILLUSTRATED EDITORIAL. ' 




HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

W . B. PRANKLINJ. Pres't. J.M. ALLEN, Pres't, 
J. B. PIERCE, Sec'y. 



ErliRIF' D)D)| , /fWTIl.EANDCLAY RETORTS ALL SHAPES. 

fiM-, PPJji-[\,-^B0RGNER& O'BRIEN.*- 

23 5-S ST, ABOVE: RACE. PHILADELPHIA 



The George Place Machinery Agency 

Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 



MillStones and Corn Mills. 

We make Burr Millstones, Portable Mills, Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing specially adapted to Flour Mills. Send for 
catalogue . 

J. T. NOYE & SON, Buffalo, N. V. 



ical Skinneh &W000. Erie. PA. 



BOYLE ICE MACHINE CO., 

10 N. Jefferson St., Chicago, 111. 

The best Ice and Refrigerating Machines of all sizes and 
for all purposes guaranteed. Send for circular. 



BOG AUDUS' PATENT UNIVEE8AL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMBS BOGAR- 
DUS, corner of White and Elm Sts., New York. 




THE FORSTER-FIR- 

MIN GOLD AND SILVER 
AMALGAMATING COMP'Y 

of Norristown, Pa., will grant 
state rights or licenses on 
easy terms. This system 
works up to assay, and re- 
covers the mercury rapidly. 
B^ Apply as above. 



ORGAN BEATTY PIANO 

^wTSRGAN^^Tstopa, 3 set Golden Tongue ReedB7SOct'B^e 
Knee Swells, WalnutCase, warnt'd O years.Stool A Book $OS. 
Sew Pianos. £143 to $S£G5. W3~ Newspapersent Free. 

Address Daniel F. B.atty, Wa»hington, Sew Jersey. 



PTT>nmpt png For showing heat ol 
■ r O' i VlueiitSX », Ovens, Hot Blast Pipes, 
Boiler Flues, Superheated Steam, Oil Stills, etc. 

HENRY W. BTJLKXEY, Sole Manufacturer, 

149 Broadway, N. Y. 



Machinists' Tools. 

New and Improved Patterns. 
Send, for new Illustrated catalogue. 

Lathes, Planers, Drills, &o. 

NEW HAVEN -M 1NO FACTUK1NG CO., 

New Haven, Conn. 




Deal Stroke Power Hammers 

are superior to all others for forging and die 
work. Over 500 now in use. Manufactured by 



PHILIP S. JUSTICE 



14 North 5th Street, Philadelphia, Pa. 



Holly's Improved Water Works. 

Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the following. 1. Secures by 
variable pressure a more reliable wa-ter supply for all 
purposes. 2. Less cost for construction. 3. Less cost 
for maintenance. 4. Less cost for daily supply by the 
use of Holly's Improved Pumping Machinery. 5. Af- 
fords the best Are protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Dispenses 
with fire engines, in whole or in part. 8. Reduces fire 
department expenses. For information by descriptive 
pamphlet, or otherwise, address the 

HOLLY MANUFACTURING CO., Lockport, N. Y. 




WATCHMAN'S IMPROVED 

Time Detector, with PafetyLock Attachment. Send for 
circular to E. 1MHAUSER.212 Broadway, P. O. Box 2875, 
New York. Beware of buying infringing detectors. 




GRISC0M & CO'S£0T^~ 

^ »VALVE REFITTING MACHINE, 

^POTTSVILLE, 
PA. 



THE PlfTET 
ARTIFICIAL ICE COMPANY, Limited, 

Ice Machines to make from 20 pounds per hour to 50 tons 
per day, at 36 Cortlandt St., New York. P. O. Box 3083. 
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FRIEDMANN'S 1'ATENT INJECTOR, 

The best 

BOILER FEEDER 

In the world. 
Simple, Reliable, ami Effective. 

40,000 Jjy ACTUAL USB 

Show how they are appreciated by Manufacturers and 
Steam Users. 

NATHAN & DREYFUS, ' 

Sole Manufacturers, NEW YORK. 



' For Improved Blind Staples.and 
'Drivers, Rod Cutters, Blind Stile Borers, address 
B. C. DAVIS, Binghamton, N. Y. 




Tie I. Llutt Iron Worts, 

88 and 90 BEER HI AX ST., 

Manufacturers of 
DEMAEEST'S PATENT 

WATER CLOSETS. 

Simple In construction, perfect 
in operation, thoroughly exclud- 
ing all sewer gas, ana cleanly in 
every way. 



PERFECT 

NEWSPAPER FILE 



price reduced. Subscribers to the Scientific Am. 
ekican and Scientific American Supplement can be 
supplied for the low price of 11.50 by mail, or 11.25 at the 
office of this paper. Heavy board sides : inscription 
" SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 
Address 

MUNN & CO., 

Publishers Scientific American. 



MACHINERY FROM AN INSURANCE 
Point of View. By H. J. Waters. An able paper, point- 
ing out the various factors which combine to cause a 
rapid depreciation in the value of allkinds of machinery. 
Depreciation and Are risks through friction, incompe- 
tent'workmen, the tension of belting, and dust and dirt. 
Careful estimates of the amount of depreciation in plan- 
ing mills ; on shafting, hangers, pulleys, and belting; on 
flouring mills, middlings purifiers, smutters and sepa- 
rators, elevators, cups, and belts, stave and heading 
factories, and on the heavy machinery used by iron 
workers. General conclusions of the author as a result 
of the foregoing study. Contained in Scientific 
American Supplement, Nos. 204 and 305. Price 
10 cents each. To be had at this office and from all news- 
dealers. 




VA LUABT.E PATENT CHEAP FOR C A SH. 

Revolving Sulkey Harrow. Patented 1876. All territory 
with exception of Kansas and Missouri. Single States- 
or all. Fortune for right parties. Send for circulars. 
G . B. GABLE, Corpus Christi, Texas. 



Leffel Water Wheels, 

With recent improvements. 
Prices Greatly Reduced. 

8ooo in successful operation. 
r»Z SEW PAMfHLET P0S1879, 
Sent free to those interested. 

James Leffel Is Co., 

Springfield, O. 
Ho Liberty St., N, Y. City, 




THE TANITE CO., 

STROUDSBURGr, PA. 
EMERY WHEELS AND CRINDERS. 

LONDON— 9 St. Andrews St., Holborn Viaduct. E. C. 
LIVERPOOL— 42 The Temple, Dale St. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS, 

MANUFACTURED BY, Bu RIE ,GhRoCkD R IIL C . 
SEND FOR PAMPHLET. FITCHBURG MASS. 



Lathes, Planers, S ha pet's 

Drills, Bolt and Gear Cutters, Milling Machines. Special 
Machinery. E. GOULD & EBERHkRDT, Newark. N. J. 



DIES FOR EVERY PURPOSE. 

STILES * PARKER PRESS CO., Middletown, Ct. 



Model Engines. 




Complete sets of 

mHiPCASTINGS 

for making small 
Model steam Engines 1 1-2 in. bore, 3 in. stroke, price, $4; 
ditto 2 in. bore, I in. stroke, price, $10, same style as cut. 
Gear Wheels and Parts of Models. All kinds of Small 
Tools and Materials. Catalogue Free. GOODNOW & 
WIGHTMAN, 176 Washington Street, Boston, Mass . 



5A OOO Agents wanted by 1,000 advertisers in the 
** v 5 Agents' Herald, Box 5, Philadelphia, Pa. 




BARNtS' PATENT FOOT 
POWER MACHINERY. 

CIRCULAR SAWS, SCROLL 
SAWS, LATHES, FORMERS, MOR- 
TlSERS,TENONERS,&c, for actual 
workshop business. 

Complete outfits for Mechanics 
and Amateurs. 

Machines on TRIAL if de- 
sired. 

■ Say where you read this, and send 
for Descriptive Catalogue and Price 
List. W. F. & John Barnes, 

Rockford, 111. 



WOT. A. HARRIS, 

PROVIDENCE, R. I. (PARK STREET), 

Six minutes walk West from station. 
Original and Only builder of the 

HAKKIS-COKLLSS ENGINE 

Wilh Harris' Patented Improvements, 
from 10 to 1,000 H. P. 



*haf?s, Hanoersj 



At low prices. Largest assortment. A. & F. 
BROWN, 57, 39, & 61 Lewis St., New York. 



1880. 1881 1880. 

FOR 1880. 

THIRTY-FIFTH YEAR. 



VOLUME XLII. NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Third day of January, 1880, a 
new volume was commenced. It will continue to be 
the aim of the publishers to render the contents of the 
new volume as attractive and useful as any of its 
predecessors. 

Only $3*20 a Year, including postage. Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages ot useful information, and a large number QJ( 
original engravings of new inventions and. discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers And in The Scientific 
American a popular resmne of the best scientific in- 
formatio^»f the day ; and it is the aim of the publishers 
to presenFit in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of The Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.60; three 
months, $1.00. 

Clubs.— One extra copy of TheScientificAmeri- 
can will be supplied gratis for every club of Jim subscribers 
at $.3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for pne year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money, carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make allorders, drafts, etc., payable to 

MUNN A, CO., 

37 Park Row, New York. 

To Foreign Subscribers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from NewYork,withregularity, to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, German} , 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, 1 year ; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn & Co., 37 Park 
Row, New York. 

THE "Scientific American" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Ste., Philadelphia, and 50 Gold St., New Y«rk. 
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